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THE SECRETARY OF TRANSPORTATION
WASHINGTON, D.C. 20590
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May 10, 1999

Dear Colleague:

~Our Department of Transportation Strategic Plan describes “a visionary and vigilant Department of
Transportation leading the way to transportation excellence in the 21 Century.” The transportation
resources we are striving to develop will provide mobility, assure safety for its users, promote
economic growth, enhance the human and natural environment, and support national security. A
variety of strategies will contribute to making this vision areality, not the least of which is research,
technology development, and then deployment of advanced transportation technologies.

President Clinton has created a unique opportunity to put into place the transportation systems of
tomorrow. His "people first" agenda is reflected in new transportation partnerships and enabling
research initiatives established in the President’s National Science and Technology Council’s
(NSTC’s) Transportation Science and Technology Strategy and related efforts. Initiatives like these
will lead to a 21st century transportation network that is international in scope, intermodal in form,
intelligent in character and inclusive in service. These services will also support American "livable
communities" throughout our nation with the best and most effective community, intercity, passenger
“and freight transportation options and services. '

The DOT Strategic Plan establishes research and technology as a key “corporate management
strategy” which will enable the Department to reach its goals. This DOT R&D Plan is a key enabling
element of our Strategic Plan. The document also fulfills a requirement in the Transportation Equity
Act for the 21* Century for an "integrated surface transportation research and technology
development strategic plan.” It builds on the directions established in the NSTC Strategy in setting
forth needed partnership initiatives, enabling research, and transportation research and training.
Working through related efforts like the Garrett A. Morgan Transportation and Futures Program,
which will help the nation develop the transportation workforce of the future, it will help identify the
.key advances which will transform our transportation services, and help bring those improvements to
pass.

Overall, the transportation system of the United States is the best in the world today. To assure our
continued prosperity we must create a 21st century transportation system that is efficient and supports
economic growth while still being safe, secure and environmentally friendly. We can achieve all of
these interrelated goals if we are both visionary and vigilant: visionary about what is possible, and
vigilant about seizing the means to realize those possibilities.

Sincerely,

Rodgey E. Slater
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Since the foundation of the U.S. Department of Transportatron (DOT) in 1967 the
various modal admmlstratrons have managed the r ,

(R&D) programs, respondrng to

within and outside of the il
direction of these activities foc se
users of their products “Unfort
projects and share the benefit
as well as acrossfthe federal gove

programs can be planned and managedff“moreefr crently"ande effectrvely : Vanous
committees and councils rnvolvrng the Department s R&D off ices have been meeting -
since at Ieast t the 1QBQs tQ share i tbou : tiv

.[,

i (ST A) | gislation of 1991 required
that the* Iepartment prepare’ an 'annua eport t Congr S on its surface transportatron"?f‘ ,
R&D actrvrtre and’ plans. A‘"' S 1e Surfac o

In addition, the Federal Avnatlon Admlmstratron regularly publlshes several plannmg
documen‘ts related to avratlon R&D'and' echnology applications’ %

ument presents a-
all elements of the

common Vi sron state
Department to pursuef ov

represent one of the
in the Strateglc Plan

In addltron the Department’s modal. admlnlstratrons are in the
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process of drafting their own Strategic Plans which describe:their missions:and long-
term goals and how each administration will fulfill them within the overall context of the
Department’s Strategic Plan.

Addressrng a broad range of |ssues |n November 1997 the Natronal Scrence and ,
Technology Council (NSTC) Commrttee on Transportatlon Research and. Development :
(CTRD) released the Transportatron Science and Technology. Strategy (S&T Strategy)
This was the first time that the, Federal government has provided a common basis for. .

the dlrectlon of transportatron R&D prlorrtles and coordlnated research across. agency
lines. A major aspect of the S&T Strategy is the. |dent|f|cat|on of major strateglc T "
partnershlp, enabllng research and educatron and tralmng |n|t|at|ves that could be
pursued in publrc—pnvate partnershrps mvolvrng Federal agencies, state and Iocal
governments the private sector, and the academlc and research communltles Jornlng :
the Department of Transportation in this endeavor were the other. Federal agencres wrth]
significant transportation missions and/or R&D activities and interests: the Departments
of Commerce, Defense and. Energy; the Environmental Protection Agency; the National -
Aeronautics and Space Admlmstratlon and the Wh|te House Off ice of Science. and
Technology-Policy (OSTP) and Ofﬁce of Management and Budget (OMB)..

Research and technology is one of the most srgnrflcant cross—cuttmg tOplCS wrthrn the
Department of Transportatlon and the Departments R&D efforts both mfluence and
contribute to.the activities. of other major Federal agencies, as well as other Ievels of
government the prrvate sector, and the academlc and research communlty Thrs
document, the Department of Transportation Research.and Development-Plan (R&D ;
Plan), has been prepared in keeping with the guidance and direction reflected by these
and related pollcy and planning documents to bring greater consnstency and cohesron ;
to the Department’s separate R&D programs and to address transportatlon system- iy
level pen‘ormance through better coordinated and mtegrated R&D.

This R&l D Plan has srx major sectlons Chapter | prowdes a brlef descrlptron of the key
elements of the national transportatlon system, as well as the challenges and-:. r
opportunltres that confront us when making technologlcal improvements to. it Chapter ‘
Il describes the close relatronshlp between the Department’s strategic. goa‘l’ and those ..
outlined: by the NSTC in the S&T Strategy, as reflected.in transportation R&D. . Chapter .
Il shows in detail the cooperative nature of. these R&D activities by relatmg the NSTC's .
new transportation partnership initiatives to the existing DOT R&D partnershlps and

technology transfer programs that fall within. the context of these initiatives.. Chapter IV -
presents the DOT near-term and long-term enabllng research programs in the, context.. -
of the six enabling research areas: recently defined by the NSTC. ‘Chapt nscnbes
the process by which-measures of success for. ICT R&D programs are.being.

developed.. -Finally,. Chapter Vi dlscusses several key issues thatimpact,
implementation. of the. results: € - activities .in the transportatr
well as:important incentives: tha

DOT R&D PLAN i




~ Chapter I: The Nation: X

A Status

- The transportation:sy:

infrastructuresincluding: hig
- pipelines, and ports, as well as the vehicles, aircraft
- them:“Italso includes the mdustrles that manuf:
" construct facmtres organlzatrons that admmlst i

transrt systems rarlroads :alrports waterways

@ muItrpte owners and op
~ private industry.

The transportatlon system has many sectors often termed: '
: hrghways mass. transrt rall avratron waterborne and pipe‘

~ Each of the elements of the transportatron system: has awnrque set of atronsh!ps
; between the pubhc and pnvate sectors (See F/gure I-1) The

f pruvate individals or’ compames. nghways > Contra,s‘
: governmentat agencres even though the: government pt.

3 safety of each.rnode as well as that ‘of the overatl transp
- recognize this shared respon3|b|hty

: ttron optrons usmg one or a combrnatron of
”’reby beenaccelerated the mobility of U.S.
ty goals:have. been attamed

crtlzens has | een en 1anced; anc

DOT R&D PLAN  I-1




Over the last decade, new -
technologies and transportation
logistics practices have emerged as
important driving forces for the
system’s evolution; changing the face
of transportation along with many

other aspects of daily life. Like many

other sectors of the U.S. economy; -

transportation is changing in response '
to the demand for improved and more

" reliable service that currently
characterize strategic business -
thinking.

Global economics and the need for-
international competitiveness are -
“'pushing industries to respond more
efficiently to the demands of the’

marketplace. A nation’s transportatlon

system needs to provide maximum
access to the broadest range of
markets and sources at the lowest
possible cost. In response to these -
“pressures, new products; productlon

" techniques and markéts are -~~~

continually emerging. For example, =~

inventory buffers of key components
that factories used to keep on site to

assure adequate supplies are being

‘radically reduced by 'just-in-time’
~shipment practlces saving both time -
and money:"
pressures and the introduction of new
technologies have reduced the
redundancies in the overall
“transportation system as under-

utilized or poorly pérforming elements: -|*

are abandoned or ehmlnated

Thus; the U.S. transportaﬂon system
“is evolving dramatically: - it is moving: * [passii

In-addition, competitive

= Fzgure I T

The Transportation System in Summary 1995

Highways & Crash Statistics
3,900,000 miles of public roads- ,
205 million commercial and prlvate Vehlcles

4 trillion passenger-miles -

920 billion ton-miles of freight .
++18,000 trillion BTUs consumed .
41,798 fatalities & 3.4 million injuries -

- Mass Transnt
. 508 trans1t prov1ders ‘
120,000 vehicles

41 billion passenger-miles
120 trllllon BTUs consumed

Rallroads

¢ 7 150,000 route miles of track.

e 20,000 locomotives, 1.2 million frelght cars,
- 6 500 passenger cars - ..

j’, 6 billion passenger—mlles (Amtrak)

1,300 billion ton-miles of freight
500 trillion }3"1st ‘consumed _

' - Aviation
5,500 public-use airports
175,000 commercial and-private alrcraft i
= 403 billion passenger-miles. (domestic)
- 13 billion: ton-miles of freight (domestic) -
1,800 trillion BTUs consumed . -

Water _

’ 25 000 miles of nav1gable waterways )
12 mllllon commerma] and pnvate vessels
- 800 bllllOIl ton-miles of freight (domestxc) b

1,350 trllllon BTUs consumed =

Plpelmes
¢ 1.6 million miles of pipelines =
e . 600 billion ton-miles.of oil and 19 trllllont .
: cubic.feet of gas. transported

,;700 tnlhon BTUs consumed

YOT, BTS Trqnsportatzon Stanstzcs

_"1996) pp 45; NTS 1997

' Transportation Statistics Annual Report (TSAR) 1995, U.S. Department of Transportation, Bureau of

Tranéportation Statistics, pp. 116-117.

DOT R&D PLAN  1-2




~from one’ serving a materiakintensive industrial productron system based on'economies
of scale, to one serving an emerglng flexible, knowledge-intensive productlon system
with agile firms explortlng economies of sco As the industry makes this transition
to incorporate more information technology', its systems it will remain of
fundamenta\l;rmportance to the U.S. :e,,conomy

B. Challenges and Opportunltles

Given the variety of condrtrons uses and |nst|tut|onal enwronments wrthrn it,
maintaining and enhancing the natlonal transportatlon system poses a dynamic, multi-
dimensional challenge. There are complex issues that.cover such diverse topics as
congestion, technological obsolescence, environmental concerns, harmanization of
regional-and-international- standards and-practices; and work-force- education and
training. Not surprisingly, service providers in each mode are seeking solutions to

- these common challenges by the application of: promrsrng technolog|cal opportunrtres to
their operations. R Tl e e

Surface Transportatran>~ o

The Federal Hrghway Adm: stratron (FHJ’ A)" and Federal Transrt Admlnlstratlon (FTA)

idges and 4% of: rural hrghway brldges
, ally deficient. The ' average ‘condition of
“the natlon s transrt vehrcle fﬂeet stayed about the same for the past tén years, with a
slight worsening of the average condition of medium and larger buses and committer
rallcars Meanwhrle, N congestron was rncreasmg, especrally in. major urban areas

Expanding the physical mfrastructure and lmprovmg its quahty can have a posrtrve
rmpact on transportatron pﬂroductrvrt y by ’*":Ilowrng for hrgher average speeds of travel

2 Ibid, p. 117. ; v
3TSAR 1995, pp. 22-23, and TSAR 1998, pp. 33-35.
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 |Figure1-2
 Use of the Highway System: 1980 and 1991 -

1980 1991  Y%change

Total Interstate miles 41,216 45,280 9.9%
Total Major Arterial miles 174,999 191,072 9.2%
VMT (Millions), Interstates 293,060 490,336 67.2%

VMT (Millions), Major Arterials 744,838 1,134,990 52.4%

Source: U.S. Department of Transportation, Bureau of Transportation Statistics, Transportatzon Statzstzcs Annual
Report 1995, (Washmgton DC: 1995) pp. 124-125.

of the growth in traffic. ‘Additional construction, however, can be limited by 'rignt-of-way
restrictions and local opposition.

Thus, solutions to growing congestion are increasingly being sought from technological

improvements which assist in planning, management and operations. The most

important of these is the Intelligent Transportation Systems (ITS) program. ITS

represents the application of advanced communications, navigation, sensor and

information systems technologies to improve the performance of transportat|on }

systems. In the past five years, the federal government alone has invested about $1

~ billion in ITS research-and operational tests, with signifi icant addltlonal funding and
efforts from the private sector, and from state and local governments TheITS

- program, in fact, is the single Iargest Department of Transportatlon research program in
the current decade. ; : , ‘ :

“In-a similar process the nation's railroads — frerght 1ntercrty, passenger and commuter
— are developing and testing more sopbhisticated tracking and train control systems to

- enhance both safety and efficiency. Current automatic block and centralized traffic

control signal systems are very reliable; but it is still. possrble for mdrvrduals to make

mistakes that cause collisions or overspeed accidents.

‘New Positive Train Control (PTC) systems are made up of the same technologies used
in ITS: digital data links connecting locomotives, maintenance-of-way equipment,

‘wayside base radios, and control centers; on- board computers, positioning systems,

- data radios, and display screens on Iocomotrves and. marntenance—of—way equrpment
and control center computers. PTC systems can reduce the probability of collisions and
overspeed accidents by two orders of magnitude, and can also improve running time,
service reliability, capacity, and rolling stock and crew utilization.

DOT R&D PLAN -4



' »:f”mountlng demand for a1rlme travel

- aircraft noise levels, as well as: environmental con
~habitat areas; all inhibit’ arrport ‘expansion.and. construg
Y -only one brand-new major arrport has been burlt in the.v

‘ '-“Grven these constralnts the F

- in-operating technologies; partrcular inc
= of the commercial: awatlo ‘system

:,summarrzed these dramatrc deveto'

Railroads have also installed. another ITS technology,»‘automatrc equipment
ldentlflcatron tags, on.all cars. and Iocomot es. T

track to trace shipments accurately When trucks and“ oontalners are equped with

- similar tags, the effi crency of the: mtermodal frerght system will be. enhanced

Awatton

| Current forecasts mdrcate that the avratron mdustry wrll contmue to expand A|r travel is

now an integral part of both business and personal. travel. In fact, flying has

increasingly become the preferred means of long-distancetravel, particularly-for those
. on business or with tight schedules. The developi

tof.an rntegrated global economy
-added to the

with rapidly: expanding mternatlonal commerce and tourism- has furth

However commermal avratlon growth may be Irmlted over trme by nsmg fuel and

operating costs, as well as the increasing congestlon at the busiest airports. Building
new.airports and enlarging: exrstmg ones:is especially diffi cult. The growth of urbanized
areas leaves less available space near city centers: P ublic pressure to. reduce current

' over losing wetlands-and other
the p past twenty years

and the arrhne mdustry have turned to Improvements

(NAS), a move to “free fllght” of en-route arrcraft the rntroductron kof Global Posrtronrng
System (GPS): satellite-based navigation, dlgltal data Ilnks between aircraft and the
ground and rmproved weather forecastrng tools

These new capablhtles erI allowjm'uch more ﬂexrbrllty to be englneered mto the system.
The recent report of the President's Commission on Aviation Safety and Securlty
lents as. follows Gl : s

i the mdustry, in: ways 3s Si he introducti of)the Jet engrne
e forty years ago Arrtraft" c‘today IS stlll controlled.: through ground based

| making communlcatlons with and among arrcraft‘dramatlcally faster;' more
efficient, and effective. These and other new technologies offer
tremendous opportunrtles for mprovedsafety security and efficiency, and

- DOT R&D PLAN 15




* will transform aviationin ‘the same way that the Internet and World W|de

Web are transformlng the way the world does busmess e

But improved technologies and changes in aviation also bring new information and
communications security concerns. Increasing reliance on GPS and digital data links,
for example, means that losses of its navigational capabilities could create major
disruptions in both the fllght of individual alrcraft and the operatlon of the overall air
‘traff ic network : : :

~ The rntrodu‘c‘tlon of increasingly sophisticated communications technology, ~with*its

~ related concerns, applies to more than just the aviation industry. The interconnectivity

. of telecommunications systems cuts across the modes. 'Inan increasingly - - -
technological world, the security of complex information and communications systems
becomes critical. Both the efficiencies and the vulnerabllltles of the new technologles
affect all- of the transportatron modes - SRR,

ﬂln an avratlon context consohdatmg separate aspects of: the system into fewer but more
efficient components may also make the consequences of losing one of these -

' “‘components more severe than at present. Additionally, the roles and functions of such

key personnel as:air traffic controllers and pilots may well be changing. -Pilots will likely
assume more responsibilities for making decisions, about their own aircraft’s direction,
while controllers may do less “controlling” and more “monitoring” of the nation’s

- .airspace. One result'will be a need for increased research into humanfactors and new

“management techniques, so that the advantages of these new technologies can be
most effectively applied, not only to-the aviation system; but to any transportation field
~where computer technology and telecommunication: capabilities redefine the human

“.involvement. Finally, improving access to airports via better highway and transit

“:connections can also help to provide better service to passengers. -

Mant/me P/pellne and System Integrat/on Technolog/es

‘Other technologlcal trends are apparent across the transportatlon system. The
efficient and cost-effective movement of freight requires a virtuaily seamless process of
container movements from one mode to another — particularly between ships and the
“tracks or rail cars that will move the containers inland —which in turn depends on a
harmonious merging of these various physical infrastructures. Automation technologies
are mcreasmgly being used to: help manage and track:this process. Examples of this
trend include:’ transmlttlng shlppmg documents by Electronic Data Interchange (EDI)
and tracking cargo by automatic equrpment identification (AEl) systems; the explosive
growth of business use of the Internet to offer customers an inside look into the real-
tlme processmg of thelr orders and the use of automated Superwsory Control and Data

4 Report of the White House Commission on Aviation Safety and Security, February 12, 1997, p. 1
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Acquisition (SCADA) systems by plpelme companies to- expedlte movements c)f oil and
natural gas over thousands of miles of pipeline.

C. Summary

As can be readily seen, transportation is undergoing a continual dynamic process of
responding to the needs and reqwrements of its users by trying to provide more
efficient and effective services. In the process of improving operations, however, a
common constraint has arisen in nearly every case: the increasing difficulty of
physically expanding the existing infrastructure. Environmental concerns, and
competing demands for the use of scarce urban Iand are among the major obstacles to
this approach. The opening of a new major airport is a rare occurrence; the construction
of new Interstate highways is virtually complete; and even port and harbor dredging
operations have been considerably slowed

In this context, it is not surprising that transportation service providers across the ‘modes
have reached similar conclusions about the best prospects for making these
improvements: the application of technological advances. In particular,
telecommunications and information systems are bemg intensively studied and applled
to improve operatlons in all modes.

In light of these common problems, and the turn to technological applications as the
best solution, much will be gained by assuring that the Department’s separate R&D
programs occur within a common framework of goals and guidance, and that their
results are as widely dlssemmated as possible. Itis equally important that these
activities be carefully coordinated with the needs of transportation users, as well as wnth
the research efforts of others engaged in this common endeavor.
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'Chapter II: Strategic Goals and Transportation R&D - -

A. The Department of Transportatlon Strategrc Plan

On September 30, 1997, Secretary of Transportatlon Rodney Slater announced the

publication of the United States Department of Transportation Strategic Plan for fiscal
years 1997 through 2002. This Plan is sult of refledtro upon’ the statutory and
policy directions under which the Department operates ‘as well as thorough
_consultations with transportation ¢ stakeholders in the public and private sectors.
~It provides a publrc statement of th ‘ ron ‘and ,, ’tegrc goals of the
Department and the path it W|II take jlnzpursurng-these objectrves over the comrng five
‘years.

The Department's Vision Statement i‘s‘v*to"be‘ '

“a visionary and vigilant Department of Transportatlon' leadlng the - |
way to transporta cellen : : o

The accompanylng MISSIOI‘I Statement rs that the Department wrll e

- “serve the United States by ensuring a. fast, safe, etﬂcrent accessrble FT
and convement transportatron system that meets our vital national mterests
[ S ¢ "the Amencan ;people today and rnto the

In pursurng ‘this V/SIon and performrng rts Mlssron the?lepartment wrll also seek to
accomplish five strategic goals that are key to this process (See Figure H=1); These five:
strategic goals are related to: (1) the safety of the national transportation system; (2)

the mobility afforded by this system:; (3) the contribution of transportation to economic
growth and trade; (4) the impact of transportatlon activities on the human and natural
environment, and (5) the extent to whrch transportatlon supports important national
security requirements.

' U:8. DOT, Strategic'Plan, 1997-2002, September 30 1997, p: 7 R K R .
2 Ibid. ST SRR

DOT R&xD PLAN  [I-1




Figwrell-l -
DOT STRATEGIC PLAN: STRATEGIC GOALS

1. Safety -- “Promote the public health and safety by»workirig toward the elimination
of - transportation-related deaths, injuries and prope_rtyu.da_mage"’

2. “MOblllty -- “Shape Amerlca S, future by ensurlng a transportatlon system that is
accessible, 1ntegrated efficient, and offers ﬂex1b111ty of choices.”

3. Economlc Growth and Trade -- “Advance Amerlca s economic growth and

competltlveness domestlcally and 1nternat10nally through efficient and ﬂex1ble
transportation.”
4.  Human and Natural Environment -- “Protect and enhance communities and the e

natural environment affected by transportation.”

5.  National Security -- “Advance the nation’s Vltal securlty 1nterests in support of
national strategies such as the National Security Strategy and the National Drug
Control Strategy by ensuring that the transportatlon system is secure and avallable _
for defense mobility and that our borders are safe from 1llegal intrusions.”™

Each of these five strateglc goals also has: (1) a set of accompanying outcome goals X
(2) a series of specific steps that the Department will take in its efforts to attain these
strategic goals; and (3) a collection of specific “indicators’ by which progress towards
attaining these goals can be measured. These items are shown.in the foIIowmg charts.
(See: F/gures -2 through II-6) 4 L » '

3 Ibid. t
4 Some of the specific goals and indicators in these charts may be changed in- the near future to reflect
the latest versions of the Department's annual Performance Plans. :
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Figure 11-2

~ DOT Strategic Goal #1 - “Safety”

DOT OQOutcome Goals:

1. Reduce the number of transportatlon-related deaths.
2. Reduce the number and severrty of transportatlon-related 1nJur1es
3r‘ A i ; i i
4 R
o passenger-mlle-traveled aid per ton | L
5. . Reduce the dollar loss from hlgh-consequence,” reportable transportatlon incidents. -

o :Reduce the number of rep able tran“' portat1on 1n01dents and thelr related
“economic costs. A B

How DOT Will Achieve the Strategic,GoalA: o

1

“ ““avoidance areas.

‘Advance transportatlon:rese

Emphasize research in injury
blomechamcs h '

Promote public-private partnershlps to demonstrate cost-effectwe safety

g technologles such as lntelhgent vehlcles alr trafﬁc management and enhanced '

: ffectlve information technology ID).
xplormg causes of, ‘and countermeasures for,
“of transportatlon '

transportation incidents in all'n

Representative Indicators:

© " miles traveled (VMT). ‘ ,
A The number of fatal avratron accrdents per OO 000 departures

oA LN

N o

The number of htghway-related fatalmes and 1nJi ies perlOO m11110n vehicle

lger that are rescued

The number of rall-related crashesp mﬂhon train-miles.”

The number of transit-related fatalities and i 1nJ uries per 100 mllhon trans1t

passenger miles traveled. b
The number of gas transm issi Yoniid ,

The number of serious reportable haz:
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Figure 1I-3
DOT Strategic Goal #2 - “Mobility”

DOT Qutcome Goals:

1. Improve the structural integrity of the transportation system.
Balance new physwal capacity with the operational efficiency of the natlon s
transportation infrastructure.

3. Increase intermodal physrcal 1nformat10n and serv1ce connect1v1ty

4. Increase access to the transportatlon system for the movement of all people and
; frelght

5. Provide preventlve measures and expedltlous response to natural and man made

disasters in partnership with other agencies to ensure that we prov1de for the
rapid recovery of the transportation system.

How DOT Will Achieve the Strategic Goal:

- 1. Deploy, in partnership with industry, new, and emerglng IT applications that
improve the quality and efﬁcrency of the natron s transportatron system (e.g.,
enhanced navigational guidance systems, automated control systems smart

. highways). ,
2. Improve technical assistance.
3. Promote public-private partnershlps to demonstrate 1nnovat1ve technologles

that improve infrastructure and operational efficiencies, such as the Intelhgent
Transportation Systems (ITS) the Global Posmomng System (GPS) the
Internet, and new. matenals and de31gns :

Representative Indicators:

1. Percentage of kilometers on the National Highway System (NHS) that meet
International Roughness Index pavement performance standard of less than or
equal to 2.68 meters/kilometer.

2. Number of available commerc1a1 aviation landrng approaches using Global
' Positioning System (GPS) technology
3. Percentage of total operating days that marine aids to nav1gatron are
, available for use. \
4.  Amtrak customer satisfaction index. .
5. ; Average age in years of transit veh1cle ﬂeets ,
6. Percentage of transit facilities in comphance with the Americans w1th
- Disabilities Act (ADA). - e e
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\Figure II-4 -
DOT Strateglc Goal #3 Economlc Gruwth and Trade

B vylrk>;,' i

DOT Outcome Goals

1. Reduce the real economic cost of transportation, taklng 1nto account '

-+ changes in the efficiency and quality of transportation: serviees...

2. Reduce the average time for dellvery of. people ;. goods andserviees to
.- their destinations:: e e IR 5 ;

3. Improve the rehablhty of the dehvery of peo 00ds and ices to
+... their destinations. - T

4. Increase the educatlon a,nd pubhc awareness of 1nd1v1duals ini

transportation-related fields.

How DOT Will Achieve the Strategic; Goal: - .=

1. ~Assess:the. performanee of the. transportatmn system as a whole. -
- Work: with partners in: transportatlon-related industries and other branches
of government to facilitate technology develop ent and ,,,upportmg and
© . harmonizing 1nternatlonal standards. - . o
3. . Investigate:and foster bestIT practlces and trends t ershlps with
industry and other Federal, state, and 1nternatlona1 entities. R
- 4. . Apply advanced industrial. design, env1ronmen1ally—fr1e [ hnology -
and manufacturing techmques in transportatron—related 1dustries to cut costs
and improve product marketablllty
5. Promote private-public partnerships that demonstrate more efficient .
movement of people and frerght such as the movement of frelght through
a major 1ntematlonal port e s et inses ad i ;

Representatwe Indlcators

| Hours of delay per 1 000 VMT on federal-Ald hlghways ity
- Percentage of commereial ﬂlghtéoperatxons arriving on time. -
Gross tons of commercial vessels under-construction in U.S. shrpyards

?*.U'PS»!\?J.H‘

Total transit revenue’ vehrcle hours of service.

Number of Amtrak trips along the Northeast Corridor (Boston to New York).
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|Figure II-5

DOT Strategic Goal #4 - “Human and Natural Environment”

DOT Outcome Goals
1. Reduce the amount of transportation-related pollutants and greenhouse gases
released into the environment.:
2. Improve the natural environment and communltles affected by DOT-owned
facilities and equipment. : s l
3. Reduce the adverse effects of siting, constructlon and operation of transportat1on

facilities on the natural environment and commumtles partlcularly
disadvantaged communities. . o

How DOT Will Achieve the Strategic Goal:

1. Investigate technological and behavioral implications of alternative
' transportation systems to determine those that minimize 1mpacts on long-term
environmental sustainability. ~ - ~

2. Promote public-private partnerships to demonstrate new environmentally friendly

Sk ‘technologies such as alternate fuels and 1nfrastructure for the next generation of
vehicles.- ' ¥ - L

3. Use vntual versus physical transportat1on mechamsms to m1t1gate harm to the

B * environment. - : »

Representative Indicators: "

1. Total mobile source emissions in short tons.

Number of residents exposed to significant aircraft noise (65 dec1bels or
greater). “ : ~

3. Gallons of oil spllled into the water by manne sources per million gallons
shipped. * : ‘ :

4. Average quantity of hqu1d hazardous materials released by all modes into the

“** environment per serious transportation incident.
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F zgure11-6 e

DOT Strategic Goal #5 - National Security

DOT Outcome Gouls:

nal hafrn tothe

Ensure transportation physical and 1nformat10n~1nfras ructure and technology
- are adequate_, to facﬂltate mllltary logistics during mobility, tralnlng exer01ses
“and moblhz on e

’;,,

‘countermeasureys , harmonize our respectlve short term and I
and maintain a close daily working relatlonshlp AT

2. Conduct research to better detect and deter threats to thektransportatlon

o "’system ' ‘ o

* Index of Dep
~ exercises.
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Thé Dé‘p'artme“nt"s research and technology activities are developed to serve as.a
Research and Technology Management Strategy supporting the overall goals of the
Strategic Plan.® The goal of this management strategy is to:

“Advance transportation research and technology to shape a fast,

safe, efficient, accessible and convenient transportation' system for -

the 21% Century through strategic planning, world-class research,

better exchange of information on useful technological innovations,
... partnerships, research and education.” o -

The other five management strategies are in the areas of: ONE DOT, Human
Resources, Customer Service, Information Technology, and Resource and Business
Process. ONE DOT, in particular, refers to the goal of enabling the Department to
integrate the needs and viewpoints of all of the transportation modes in its activities.

The Department’s research and technology activities provide an essential means by
which it can attain its mission and fulfill the five strategic goals. It is through these
programs, and.the application of the technological advances that result, that the
nation’s transportation system can be most effectively improved. These R&D activities
support the following three major categories: operational missions, regulatory functions,
or national needs. ' o '

R&D to Support Operational DOT Missions. Much of the Department's R&D is in
support of DOT programs responsive to specific operational functions embodied in 7
legislation and agency mandates. For example, a substantial portion of the FAA R&D
budget is associated with evolution and renewal, of the nation’s air traffic control.
Research also provides a necessary foundation for the wide spectrum of services
provided by the U.S. Coast Guard. ‘

R&D to Support DOT Regulatory Functions. Many other DOT responsibilities, primarily
concerned with safety, involve development and promulgation of regulations, standards
and specifications. NHTSA’s motor vehicle regulatory process, for example, requires
research to understand accident causes, identify and assess alternative approaches to
their elimination or mitigation, and economic and other adverse impacts on affected
parties. In addition, rigorous cost-benefit analyses assure that regulations or standards
are warranted, and establish that the proposed approach is the most cost-effective.
R&D can also foster the development of tools and procedures to reduce costs borne by
the government, and for the affected parties in certification, inspection and enforcement

activities associated with regulations.

R&D Directly Responsive to National Needs. A large portion of the Department's -
research is primarily intended to bring about substantial technical improvements by

5 Strategic Plan, pp. 63-65.
¢ |bid, p. 63.
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direct stimulation of significant. innovationiin the transportation enterpnse -rather: than
through mandated functional respo '[|b1htl es. For example ‘the Departmentis - .
extenslvely involved in g dlng and s . tm the,transportatron it
infrastructure through trust fund- grants;..g lore than | pent annually by: all
levels of government on maintenance and constructron of hlghw' s: about one-fifth of -
this amount is federal funds. R&D that reduces the cost and extends the performance

~ and lifetime of- roadways and other?transportatron rnfrastructure ‘can: be a very s
worthwhlle lnvestment : e o 3 v

DOT research and technology lmtlattves can: play a srgnrt“ cant part in stlmulatmg and
accelerating activity in the private sector; ré suItmg in majors»lnnovattons m

transportation:: ‘Although: development of-adv d tre

improved operations is largely the %resp lity of: federa overnment entltles and 1
the private sector, focused federal mvestment in research development, testing,
evaluation, and prototype deployment C n have. srgnlf_ cant impacts.- This is partlcularly :
true when market-drrven R&D efforts are delayed by :

actlons that the Department wrll be ,kmg over the five y ar penod to lmplement an s
effective research and technology management strategy These actions are:

(1)  implementing a strategrc planmng and management processlthat wrll include ;
developing the S&T Strategy, the Department s R&D Plan s(t is document) and
bench marking efforts for several major; rate artnershi ‘

(2)  improving the effi crency and effectrveness of the L epartment’s R&D facrlrtles and
programs;

(3)  promoting the exchange of informati
‘home page’ and a tracking system L

(4) forging technology—based publlc-prlvate R&D p nershlps

(5)  supporting multi-modal -enabling.research acti :

(6)  creating an expanded education :
transportation professronals and the general publlc

‘pertatgen R&D via an lnternet

;p,rocess will
assure that both the Department itself, as well as the wider federal and national
transportation R&D communities, are i agfre,;L,{:ent;wzth»the,goals ;polrcres plans and
resource levels made available for Iso develop
performance indicators for. assessrng the effrmency and effectlveness of transportatron
R&D projects. e : e

(1) Strategic Planning: A focused strateglc planmng and manageme

Within DOT, the primary mechanrsm for achrevmg thr 1|s:the Research and Technology
Coordmatlng Council, or RTCC. Thrs Councrl regularly brmgs together senior officials
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from the offices managing research:and technology activities for major DOT elements -
to discuss issues of common:interest, set program directions, and act as a forum for- -

reviewing the Department’s R&T plans and activities. “Within the federal government -
this same role is fulfilled by the NSTC and:its:‘Committee on Technology, which'in turn'
has a Transportation:R&D 'subcommittee. - B RN T PR T

As part of this process; several documents are:being prepared and will- be regularly
updated to provide the latest guidance and information on transportation R&D.:The ...
DOT Research and Development Plan describes the Department’'s R&D activities in the
context of its Strategic Plan. Two related documents - the National Transportation
Technology Plan and the National Strategic Research Plan -- describe major. new
transportation technology partnership initiatives and enabling research activities, -
respectively, in the context of the NSTC S&T Strategy.: Pl s e

(2) ‘World-Class Transportation R&D Capability: Since much of the Department's: R&D.
is undertaken at its own research and technical facilities, it is important that these
institutions reflect the highest standards of competence and ability. To achieve this« -
goal, these institutions will be exploring a number of well-recognized quality programs
to establish standards of excellence for themselves. Among these are: ISO 9000
certification, Malcolm Baldridge Award and Président's Quality Award criteria, Capability
Maturity Modeling (CMM); and bench marking.’ The.major DOT research facilities are -
asfollows: L TSR AT s e fens il

Civil Aeromedical Institute (FAA)

Oklahoma City OK, http://www.camijccbigov

“Transportation Technology Center (FRA) -~

* Pueblo CO, http://www.aar.com" -
Turner Fairbank Highway Research Center (FHWA)
McLean VA,,vhtfp:A//wka,tfh'rc.gbv : o
U.S. Coast Guard Research and Development Cénter (USCG) e
Groton CT,  http:/www.rdc.uscg.mil -~ N 2N
Vehicle Research and Test Center (NHTSA)
East Liberty OH, " http://www v.nhtsa.dot.gov-
R Vol_‘pe"Ng’c"iéhélﬁTr‘aﬁ~§p¢j‘rtati6n"‘S:ystéms‘centefrt(RSPA)'J-?» SRR R
 Cambrdge MA, htp/wwwyopedotgoy

William J. Hughes Technical Center (FAA)
_Atlkantic‘ City NJ ,h'ttp:_//;www.tc.“faa._g‘qv}
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(3) Informa;tron Exchangerf‘:Severa'I:isteps are: bemg takengto diss fmmat’ %?'nformatﬁon

fesea‘rch ‘and: Development in

the Umted States (RADIUS) database f|s:'be|'ng made—’ accesSIble ‘to-all DOT R&D
program personnel. This database, developed by the Rand Corporation for the federal
govemment mcludes mformatlon about federal R&I;i-projects Access to thls database

An R&l tracklrtg system is also beln'g studled W|th|nthe Department and a pllot versnon
should be operatmg by the end of1998 PO I et R s e

(4) Publrc-Prlvate Partnershlp "As mentloned earlj ;. the-annual National :
Transportation Technology Pl %‘illxzainci:brporatesth latest,isritfo'rmati.onaon‘:major;fe;~~-.fv-- P
transportation: R&D initiatives. In addition to the initiatives identified by the NSTC in the -
S&T Strategy, however, DOT is actlve in @ number of current and ongoing partnershlps
of this nature. These actlvmes are-describedin’ greaterdetall in the followmg chapter
(Chapterlll) SIS R it L T o

(5) Enablmg Research The annua Nattonal Strateg/c »esearch Plan WIlI provnde
updated infermation.on:the: status of federal transportation-related. enablmg *research
activities. This topic is described in greater detail i in Chapter V. AR

(6) Education and Training:. Finally, an: important component of the-Department's R&D
management strategy is assuring that there is a continuing: investment in the skills and:
abilities of the professionals respon3|ble for desugnlng constructing, operating and
maintaining our natlon s transportatlon system —a: work farce that consnsts of more than
ten million persons.® s SR o

B. The Transportation Science and Technolc}ng Strategy |

The DOT R&D program takes place in concert with a wide variety of transportation
research activities throughout the executive branch. The NSTC Committee on
Transportation Research and Development (CTRD) provided a vehicle to assure
effective coordination of these actlvmes

Chaired by Deputy Secretary of Transportatlon Mortimer Downey, the NSTC Committee -
on Transportation R&D developed the first Transportatlon Science and Technology
Strategy in November 1997. This document was intended to help Congress, the White

7 At http://scitech.dot.gov. Additional information on R&D activities can be found through the home
pages for the Department's modal administrations, which are accessrble through http:/Avww.dot.gov.

8 Bureau of Transportation Statistics, National Transportat/on Statlst/cs 1997, pp.87-90.

® The CTRD became a subcommlttee under the new NSTC Commlttee on Technology

effective February 1, 1998. : S
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House, and:federal agency heads to establish:national transpertation.R&D priorities
and-coordinated.research activities. The S&T Strategy:provides:a vision of:the national
transportation enterprise, a likely scenario for.this hational transportation enterprise in -
the year 2020, and a series of national-level goats and measures that erI help the S
natlon achleve th|s vision and: future : TR RN ®

The S&T Strategys scenario’ for transportatron in the. year 2020 was based on the -
projected impacts of several global trends. There would be:a‘significant increase in the
world’s population, especially in urbanized areas of the developing world, accormpanied
by a shift to an older population (on average age) in.the developed world. ‘A new class
of middle and upper income-earners would emerge, particularly in the industrializing
Pacific Rim area. This newly affluent group, concentrated in cities, would spura -
continued demand for private motor vehicles.. Growth-on both tourism and mternatronal
trade would put major strarns on: the physrcal rnfrastructure in many reglons :

After establlshmg this scenario, the S&T Strategy then descrrbes the extent to WhICh
technologies could help to mitigate concerns and take advantage of system-wide -
opportunities. Five specific transportation strategic goals and their accompanying
measures of success were presented: safety, security, environmental quality:and -
energy efficiency, economrc growth and productlvrty, and access: and moblllty (See
Figure 1I-7). ST e SRS = t L

The actual implementation of this Transportatlon Scrence and Technology Strategy is:
based on a: four-tlered approach i - : ST s

T P
FET S FEE .

Strategrc Plannlng'eand fSystem'Assessment,'-f .
Strategic Partnership Initiatives,
Enabling Research, and
Transportation Education and Training.

S
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Figure 11-7 o B o ,

1. Provide a safer transportation system.

2. Achieve a high level of transportation syst_em jse,curigx,

3. Improve environmental ‘quvaT d nergz efficlency

4.  Foster economic growth and productwnt_z through more effectlve and
‘ vflexnble global passenger and frelght servnces .

5. Ensure improved access to and 1ncreased Oblll_t_! on the Natlon s
transportation system. ~ e e

The first element, Strategic Planning and System Assessment focuses on estabhshmg
and assessing transportation goals in accordance with a dynamic external enVIronment
This requires the establishment of a permanent mechanism by which an ongoing

dialogue about the goals, performance, and needs. of the transportatlon» system can take
place among | both public and. prlvate eC ‘
In this way, the goals and measures for R&D.can
most current status of transportatlon trends and actlvmes

The second element, Strategic Partnership Initiatives, seeks to combine public and
private resources to expedite the application of research advances. Elevén strategic
partnershlp |n’|t’|at|ves in the ayr‘eas‘)of |nf ! tlon lnfrastructure”next—generatlon

establlshed by the NSTC. Addltlonal mformahon on the current ||st of these Strategic *
Partnership lmtlat/ves can be found in the NSTC Naflonal Transportat/on Technology
Plan. : Pt

of bo‘th pubhc‘and pnvate sector‘partlmpants H
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Figure II-8
NSTC STRATEGIC PARTNERSHIP INITIATIVES

I. Information Infrastructure

Intelligent Vehicle Initiative

National Intelligent Transportation Infrastructure

Next-Generation Global Air Transportation

Enhanced Transportation Weather Services

Enhanced Goods and Frezght Movement at Domestic and International Gateways
Accessibility for Aging and Transportation- Dzsadvantaged Populations

AW

II.  Next-Generation Vehicles

7. . Next-Generation Surface and Marine Transportation Vehicles
8. Aviation Safety Research Alliance

I i ’ ”?Transportation Physical Infrastructure

9. - Total Terminal Security = e
10, Monitoring, Maintenance, and Rapid Renewal of the Physical Infrastructure
11.°  Transportation and Sustainable Communities (combines ‘Environmental
* Sustainability of Transportatzon Systems wzth Local Envrronmental Assessment
Systems’) :

The six current Enab/rng Research areas ldentlfred by the NSTC are deplcted in F/gure
11-9. Addrtronal information on the current list can be found in the NSTC Natronal R
Transportatlon Strategrc Research Plan. :

Finally, the fourth element Transportatron Educat/on and Training, ensures a
continuing investment in the skills and abilities of the professionals responsible for
designing, constructing, operating and maintaining our nation’s transportation system -- -
a work force that consists of more than ten million persons. The Department is
currently developing a. National Transportatron Education Strategy, which erI be
published and initially |mplemented in 1999. A major focus of this Strategy is the
Garrett A. Morgan Technology and, Transportatron Futures Program This effort
named-after.an African-American engineer and mventor seeks to make available
information about promising careers in transportatron to over one. mllllon students of all

10 At http:/education.dot.gov.
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ages, and to encourage them to FzgureII-9 ,';
improve. their.math, science and e -
technology»,.,\_v,, s by the year 2 2000

The Department W|ll develop adien A
partnerships. with the transportatlon il 2o
and educational commumtles to. offe
access to these skills. in local scho ls. . - Ce nicatic
through. Such actIVItleS as dornatlvng 4. Energy and Envzronment
Computer equnpment and softv are, 5 Sensmg and Measurement o
mentoring and tutoring programs and 6. Tools for Transportatzon Modelzng, Lz
information about transportation ' Design, and Construction |
careers.. This effort willalso B .
lncorporate efforts to reach those not ey
directly part of the transportatlon work forc .especiall

of transportahon in thelrgllves

In add|t|on the NSTC has recommended four new major |n|t|at|ves in thls area. They
are: (1) introducing transportation concepts in elementary and secondary school
currlcula (2) collaboratmg W|th vocatio al scwools comymumty colleges and industrial. . -

Slnce 1987 the Department of Transportatlon has been lnvestmg |n the Umversny o
Transportation Centers (UTC) program. This is a nationwide network of ten reglonal
university-based research consortium consisting of six to twelve universities each, with

a research and education focus based on that region’s transportatlon needs. The TEA

21 (Transportation Equity Act for the 21° Century) legislation authorizes $192 million for
university transportatlon research over the next six fiscal years.

'In addition to the UTCs, nearly every DOT admlnlstratlon has close relationships with a
number of colleges and universities which spemahze in research and training in that
mode of transportation. For example, the FAA has established a number of Centers of
Excellence for aviation transportation studies in areas such as: traffic flow management,
navigation, human factors, environment and energy, aircraft structural modeling, and
aviation system reliability. Among the participating institutions are: Drexel, lowa State,
Northwestern, Ohio, Rutgers, Stanford, Tuskegee and Wayne State Universities; the
Georgia and Massachusetts Institutes of Technology, Virginia Polytechnic Institute, and
the Universities of California and Maryland In addition, two DOT administrations
manage their own professional service academ|es the U.S. Merchant Marine Academy
(MARAD) and the U.S. Coast Guard Academy (USCG) ,
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Together, these and similar institutions provide the Departmént with a readily-
accessible source of knowledge and ideas for improving the nation's’ transportatron A
system and training future generations of transportation professionals in all needed skill
areas. In order to perform these vital missions even more successfully, these ,,
institutions are encouraged to incorporate the latest in enabling transportation’
technologies into their curricula and research agendas. A selected list of these: toplcs
drawn from the six enabllng research areas and discussed later in this report, is
depicted in Figure I-10." Information on these topics and their applications to -
transportation could also be introduced into the curricula of selected elementary and‘
secondary school classes through the Garrett A. Morgan Program and other srmllar
act|v1t|es : : '

The Department’s research and technology programs are a core element of lts overall
strategy for the next century. They will assist the Department and the Iarger R
transportation communlty to meet the challenges and take advantage of the ™ :
opportunities to come. And in doing ‘so, the Department will be able to achieve its goal
of a visionary and vigilant Department of Transportation — ONE DOT thatis =~ "~
international in reach, lntermodal m form mtelhgent in character and lncluswe in
nature. : S

But the Department does not act alone. ‘Meeting the' strateglc goals will reqwre ongorng '
partnerships with the private sector; state, local, and tribal governments consumers ‘
universities; and other federal agencies. OnIy through such strateglc research

partnerships canthe Department respond to one of the greatest challenges facing - A
transportation — how to 'do more with less in building a 21st century transportation -~
system that ensures Amerlca W|II remaln prosperous and be the most moblle natlon in
the world T
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Flgure I-10-

-~ High performance concrete and asphalts new steel and’ alummum alloys' and composnes

SELECTED ENABLING RESEARCH TECHN.LOGY AREAS

1. Human Peiformance and Behavzor U e s

Effects of fatlgue and stress, such as those of rallroad personnel
ship crews, air traffic controllers; and pilots.* i EETR A e O T
Driver behavior and errors, especially for the aged functronally unpalred and young
Communications problems, €.g., coordmatlon among- pllots and: alr trafﬁc controllers; and
among marine pilots and brldge vessel teams. k

Human-machine interactions among. drivers and futu“e v’ hi les; arrport screemng
personnel and a1r trafﬁc controllers w1th new sy c

2. Advanced Materzals a‘ d Structiires

for pavements,-airports, and rails and rail' wheel : :
Micro/nanotechnologies such as those for low" cost mlm ‘e'components and- atomlc-level 14
coatings of metallic surfaces. .

Ultra fire-resistant materials for alrcraft : SR o :
New occupant protectlon and explos1vehardemng structures and passenger air bags ‘

g S BT
O N R

3 Computer, Informatzon and Communzcatzon Systems i

Traffic control and management systems for av1atxon S
New navigation’ ‘and control systems ‘such as the Glo ) Posmonmg Systems other
satellites, augmentation systems, and the1r coverage in interft ¢ environrments.’ o
New vehicles and ‘vehicle control systems for cars; trucks, buses; tailroads, and ‘shis:é o
Low cost surveillance systems for ground veh1c1es and airport surface traffic.

_Collision avoidance and crash mltlgatlon systems for ground vehicles..

Catastrophic damage mitigation for aircraft and aircraft engines.

Modern communication systems, such as spectrum efficient radios and digital data links.
Smart cards and other personal and vehicle identification technologies.

Weather analysis and forecasting for aviation, ships, and highways.
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Figure 1I-10 (cont.)
'SELECTED ENABLING RESEARCH TECHNOLOGY AREAS (Cont). = . |
4. Energy, Propulsion, and Environment Engineering:. = >:

Electric, hybrid, and light weight vehicles. -
Alternative low emission and low consumption fuel technologles such as fuel cells storage
- batteries, and flywheels. T
o Noise reduction systems for aircraft, hehcopters and trams

5. Sensiiig and :Méasnrement

Monitoring -highway and urban traffic movement. .

Identifying ground vehicle and aircraft hazards. R : -
Automatically assessing the quality of pavements, brldges and other structures.

Sensing vehicle emissions and gases and vapors in subways and transit tunnels
Weather, pollution and explosives sensing for aircraft and ground vehicles.

Zero or low v1s1b111ty sensmg at mght or 1n fog for alrcraft shlps and ground vehlcles .
Low._cost alcohol and drug detection systems. o . N

6. Analysis, Modeling, Design and Construction Tc oola

o Modelmg operatxonal env1ronments such as vehlcle and driver behav1or and locomotlve
engineers.

Analyzing crash injury dumm1es and air bag protectlon for vehicles and alrcraft

Airport passenger and bag flow analysis..

Fuel savings, emissions, and emission forecastmg for a1rcraft and hlghways

Aircraft wake vortex modeling.

Transportation simulations. for air. trafﬁc trans1t hlghways and urban areas.
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Ives andTechnIOgySharmg .

technologles "These partnershlp |mt|atlves address T
technology focus, and if successful could re_ly on ex

establlshed

The partnership initiatives fall into two broad categories: (1) those representing a
broadened view and context for existing: federal R&D; and (2) new efforts requiring
further definition and interagency coordination. Five initiatives represent existing, well-
established DOT programs. In these areas, the Commlttee s primary focus has been

'relatmg the initiatives to a broader overall transportation research agenda, folding them

in with other related federal programs, and, where approprlate expanding their scope
or coupling activities that have natural linkages or synergy These five initiatives are:

Aviation Safety Research Alliance,'

Next Generation Global Air Transportation,

National Intelligent Transportation Infrastructure,

‘Next Generation Surface and Marine Transportatlon Vehicles, and
Intelligent Vehicle Initiative.

OO~

The other six partnerships represent areas in which the various interagency teams
identified topics of significant importance and near-term opportumty, but which require a
large degree of coordination and stimulation to defi ine and implement integrated actions

~ by several agencies. For these, work of the past several months has emphasized

extensive outreach to bring about awareness of the. |n|t|at|ve within the transportation |
and research communities and to assure understandmg of those communities’ needs.
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Future activities and progress will depend:largely: on:both.the availability of funding and
continued encouragement of coordinated efforts. These six initiatives are:

6. Accessibility for Aging and Transportation-Disadvantaged Populations, .

7. Enhanced Goods and Frelght Movement at Domestic and International -
Gateways,

8. . Enhanced Transpon‘atlon Weather Serwces - o

9. ‘Momtormg, Maintenance, and Rapld Renewal of the Phy31cal /nfrastructure o

10. ~ Total Terminal Securlty and ' o '

11. , Transportat/on and Sustamable Communltles o

partnershlp lnltlatlves and the Department s broad strateglc goals outcome goals and
current’ R&D programs For those |n|t|at|ves representmg new R&D actlvmes the “DOT
Programs” refer to efforts with the same overall focus-as the initiative and on WhICh a
framework for the new initiative may be built. ~
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1. - "A*-Viatieﬁ, SafetyResea ch Arl}raneei g

; ;VlSl()ll An even safer«avratlo

| A"Goal Identlfy methods that ‘when 1mplemented would reduce the fatal av1at10n
accident rate by 80 percent by 2007, as compared to the 1990-1996 baseline.

major modes of transportation. ,
rates. Yet, although the rate of accrdents is very low, it has
constant for the past de '

and academia. This lmtlatlve will meet thrs challenge by: (1) dentlfymg and conductmg
research needed to meet the national safety goal; and (2) working with industry to
deploy research resduits in the form of new safety technologies.

Five broad areas of aviation safety research are addressed by this initiative:

* Human Error Prevention: This research addresses means of preventing
accidents due to human error. Programs seek to quantlfy and predict the
-susceptibility of automated systems to human error; to develop design gurdellnes
for such systems; to reduce the consequences of flight crew errors through better
ﬂlght deck designs; to develop improved methods of training pilots and ‘
maintenance crews; to develop work scheduling tools and other countermeasures
that promote alertness and enhance performance and to improve rotorcraft prlot
performance through lmproved drsplays and other technologlcal aids.
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Flight Critical Systems and Information Integrity:  These research programs are
developing a number of safety technologies, including systems to prevent
accidents due to unexpected failures, damage, or upset situations; more durable
engine materials and components; technologies that extend the useful safe life of
aircraft structures, airframes, and engines; technologies that assure the integrity
of flight information; and sensmg and processmg technologles to aid in arrcraft
monltonng '

Weather: Research in this area is reducing weather-related accidents through
technologies that communicaté and display real-time weather information to
airborne and ground-based users; eliminating visibility-induced errors-through
synthetic and enhanced vision displays, worldwide terrain databases, and Global
Positioning System navigation; improving the effectiveness of ice-protection
systems and reducing development costs for the industry; and developing and.

| “validating technology to detect atmosphenc turbulence and to mltlgate |ts effects " “

‘on commerC|aI arrcraft

: Human Surwvablllty ‘These efforts seek to ensure human survivability should an
. arrcraft accident occur. Specific programs are developlng advanced fire
, preventlon detection, and suppression methods a systems approach to arrcraft
crashworthiness that includes new structural concepts and materials, safer cabin
designs, advanced restraint equipment, and a validated analysis methodology;
and a systems approach to passenger evacuatlon compnsmg computer
' srmulatron and lmproved procedures tramrng, equrpment and desrgn crltena

. ‘System-wrde Monitoring, Modellng, and S/mulatlon ‘This research is developrng ‘

advanced tools for converting aviation safety data into operatlonally useful

information; tools, services, and standards for sharlng dataacross the Natronal

‘ Arrspace System; and valid measures of unsafe mcrdents and condltlons that
may be accrdent precursors »
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Vlsmn A safer more - cfficient airspace system that”:" ts the
of global air transportatlon T

Goal Achieve a global a1r transportatlon system that supports the “Free thht” 1

Air transportation is essentral to the nation’s economic well?‘berng Since 1960; the u.s.
gross ¢ domestrc product has grown 14-fold and U.S. exports 30-fold. Today, Amerrcan

of goods to mark : h
growth in globalization by gettmg people and frelghtanywhere in the world safely,
efficiently, and at a reasonable cost '

~ Anticipating the future growth in air traff" ic, this initiative rmplementsthe Free Flight
Phase One program, a precursor of “free flight”. This.term refers to an airspace
system that greatly increases user ﬂeXIblllty to plan and fly preferred routes, saving both
fuel and time and affording more eﬁ" cient use of airspace. Indicators suggest that “free
flight” will yield significant benefits to system users by: (1) removing constraints and

_restrictions on flight operatlons (2) improving: the. exchange of information and
collaborative decision making among users and. air traffic managers and (3) providing
tools and models to aid air traffic service providers. The initiative also embodies the
research in the FAA/NASA Integrated Plan for Air Trafflc Management Research and
Technology Development, which — when combrned wrth other initiatives in '
communications, navigation, human factors and next generatlon weather concepts —
will satisfy the future needs of the awatron commumty
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Undertaken in cooperation with the aviation industry, this initiative will develop both the
air traffic management and the communications, navigation and surveillance systems
required to make “free flight” a reality. Such a system would allow air traffic service
providers to manage system resources strategically, in coniunction With users to -
achieve maximum safety and efficiency.

This initiative comprises the following major sets of activities:

- Technology Integration: At its most basic-level, “Free Flight Phase One” refers to
the integration of a variety of technologies and programs that provide critical air
traffic information: state-of-the-art digital communications, automated decision-
making tools for air traffic ‘control and flight planning automatic dependent
surveillance, navigation satellites, weather information processors, and- ‘cockpit
displays for all phases of flight.

. ;‘Demonstration of Operational Capabilit/es This actiVity essentially transfers the ,
free flight concept to an operational setting. prior to full deployment ln 2000,

) . “Free. Flight” capabilities will be demonstrated in oceanic airspace. over Alaska

and possibly other locations; these airspaces offer the dual’ advantages ofa
controlled environment and a variety of weather conditlons and terrain, More B
than 2, 000 aircraft will be equipped with the necessary cockpit displays new
voice: cockpit communication equipment, and other avionics. .

Evaluation and Val/dation Based upon the results of the operational
demonstrations in Alaska and Hawaii and posSibly other locations, this actiVIty
will either validate the Free Flight Phase One concept for full system

- implementation or it will identify necessary changes to the proposed -

technologies supporting methodologies or functional capabilities
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3. National Intelligent:Transportation Infrastructure = =~ == nor o

Posrtlomng System Imtlatlve ~Analo : 2
many workplaces, the NITI wrll allow surface transportatron to be .managed seamlessly
'by mtegratmg rnformatron ,system , d

country are already using 1.has: all ,
components in place. These three components are the Metropohtan lnte;lhge i
Transportation Infrastructure, the Commermal Vehlcle Operatrons Infrastructure -and
rural applications and mfrastructure '
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There are six fundamental elements of this partnership initiative: - . =

» Showcase NITI Benefits: This effort will demonstrate the benefits-of integrated
regional travel management and travel information systems at four metropolrtan
sites: ‘Seattle, Phoenix, San Antonio, and New York City. Slmllarly, itwill
showcase seven commercial vehicle deployments initiated in 1996 in Calrfornra
Colorado, Connecticut, Kentucky, Mlchlgan Mrnnesota and
Washrngton/Oregon : :

e Create Funding Incentives: The Transportatlon Equuty Act for the 21 Century
(TEA 21) of 1998 includes an incentive funding program targeted at the '
integration of ITS functions in metropolltan areas, rural communities, and
commercial vehicle operations. The program,calls for a 50 percent match by the
local authority. The matching funds can be either private investments or other
publlc funds however, no more than 80 percent may come from federal sources.

. «Burld Professronal Capacrty Because there are not enough professlonals wrth
the skills necessary to support the delivery of ITS services, professional capacity:
building is crucial to.establishing an NITI.. Under this i’nitiative‘,“a number of
workshops and seminars are being held across the country or are in'the =+ =
development stage

e Provide Technlcal Assrstance Partners in thrs mltratrve are supportmg ITS
~ implementation among state and local authorities through guidance and
documentation on project planning, technology procurements enabllng
technologies, and innovative financing. S : :

o ‘Accelerate Standards Development: Completed in 1996, the:National ITS" = =
Architecture defines those areas in which standards would promote ITS =~ ="~
- interoperability and integration.  Based on these requirements, and working~
- closely with-users and manufacturers, DOT ‘initiated a program to accelerate -
standards-setting, resulting in’ mttratrng 50 new standards in 1997 and several
; f’fothers to be developed over the next three years T

. Establlsh Conformity Criteria for Archltecture and Standards A key effort of thrs
- initiative will be to identify criteria so that localities can:ensure that their regronal; ;
frameworks: conform to the Natlonal lTS Archrtecture and agreed upon
standards S 3L S D g
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4, ‘Next Generatron Surface and Manne Transportatlon Vehrcles

Vlsmn A far more sustamable transportatlon system w1th fewer harmful ' |
environmental 1mpacts and reduced dependence on fossﬂ fuels

Also DOC; DOD; DOE; EPA; NSF; DOI"(Natlonal Park sémcé) vehlcle
.dengme, -and fuel-cell;manufac,;.; 0( ]

concomitant i mcreases in: petroleum_ on surr pt?ion,fcarbo o
Addressing these problems requires srgnlf cant advanc
rnltlatlve responds to th' 'ze?need th roug 1

techn*o[ogres for medlum and he; dutyvehrcles It wouldralsofocus ’ c
as opposed to military vehicles with the objectrve of signifi cantly reducing: emrssrons
including greenhouse gases whlle |mprovmg fuel efﬁcrenc /a lndustry :

competltlveness PR R TR

context m whrch state and Ioca Jov:
services.

Ships: The Admlnrstratlon s shrpbuﬂdmg program mcludes an R&D element,
MARITECH, that focuses on advanced ship designs and -shipyard modernization.
Additional research needs to address not only ship structure but ship systems. An
aggressive program to demonstrate and devetop the s marine apphcatlon of fuel cells has
ledtoa partnershlp among the Departments of Transportatlon Defense, Commerce,
and Energy. This program will develop fuel-cell technology for wider use in the
‘government ﬂeet and for transfer to the prrvate sector ’
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This mrtratlve comprrses vehrcle research and technology actrvrtles in the followrng
areas: S Lo :

. PNGV/nght truck Clean Dlesel Program/A VP Thrs research seeks to apply
advanced technologies and concepts to improve dramatrcally the fuel efﬁcrency
of automobiles-and trucks (light, mediuri arid' heavy-duty) while maintaining -
safety and performance. Specific activities will addréss lightweight materials,
crashworthiness, energy conversion and storage emission control and
advanced manufactunng technologles ' P ®

. Advanced Buses This effort is developlng demonstratrng, and fostermg the
commercialization of low- and zero-emission transit buses. Work includés the
development of fuel-cell propulsion systems and prototype 40-foot fuel-cell
buses; research:on the safe-handling of fuel for:fuel cells; and accelerated

- demonstratrons of hybrrd-electnc and all-electnc transrt bus technologres

e \Next Generat/on ngh Speed Rarl Th|s program is developlng and valrdatrng
- cost-effective high-speed (125-150 mph): passenger rail technology that can -
operate on the existing infrastructure. A principal objective is to make proven
high-speed technologies available for implementation by 2000. Activities include
~-demonstrating the operating and maintenance characteristics of non-electric... .-
locomotive designs; demonstrating the operabrllty of ﬂywheel energy storage
*'s’r‘::and testrng actlve Iocomotrve noise: control : i :

. ':,Shlp Burldrng and Shrp Structure Thrs actlvrty part of the MARlTECH program
.- is-developing |mprovements in commercral shrp desrgn and in shrpyard facrlrtres
:processes, and procedures e SUTE g Cnow

e Marine Appl/catlon of Fuel Cells Thls effort is developmg testrng, and mstallmg :
affordable, highly efficient, low- or zero-emission shipboard fuel cell power and
propulsion systems. The first phase will develop and test a‘conceptual design - - -
and components for a fuel.cell power plant that can operate-on naval diesel: fuel.:
Phase two will design‘and-build a reduced-scale fuel cell power plant and
perform:land-based tests.: The final phase wilk demonstrate the diesel-fed fuel
cell in a marine environment. o
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5 lntelllgemVehlcleInltlatlve i e

V1s10n. A roadway system where Amencans operate ina s1gn1ﬁcantly safer
envn'onmen ~and enjoy greater mobility and eﬂic1ency GER

Ongoing and recently completed work on crash avordance in-vehicle mformatlon
systems, automated highway systems, and motor carrier safety provrdes a strong
foundation for lntelllgent vehicle research The VI wrll continue and expand these
efforts, particularly in areas such as. human factors, sensor performance modeling,
and driver acceptance. The broad program elements mclude the followmg

o Crosscutting Activities: Gurdlng and mﬂuencmg all other program elements,
these include architecture and standards development research, development,
and testlng in human factors and technology; acquisition, expansron and
valldatron of srmulatron models and other evaluatlon tools development and
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implementation of evaluation plans for field operation; outreach activities; and
program plannmg and administration. =~

Development of Servrces ThlS covers the research development testmg, and
evaluation of individual crash-avoidance and efficiency-enhancing systems,
including rear-end;. road-departure, lane-change, merge, intersection, and .
railroad-crossing collision avoidance; vision enhancement; location- specrf c
alerts and warnings; automatic collision notification; smart restraints; real-time
traffic and traveler information; vehicle. stability warning; vehicle dlagnostlcs
automated transactions; obstacle/pedestrian detection; navigation and routing;
_cargo identification; transit passenge.r;mo.nltoring;..and precision docking. o

".,Selectlon of Serwces for Integratlon Thls represents the selectlon of sp )
intelligent. vehicle services, and a mix ‘of services, to be mcluded in |ntegrated
L packages The selectlon mvolves extensrve work on estlmatlng benef ts and )

" costs and user acceptance.

o System Desrgn and Development Two types of actlvmes are mcluded m th|s
‘category 1) research development and prototype testmg to assess mtellrgent
vehicle capabllltles and 2) developmg system and subsystem specrf catrons for .
the vehicles and infrastructure modifications necessary for operatronal tests.
,”Operat/onal Tests and Evaluat/on Wor~ '|n this area lmplements the plans for
f.v;{;f eld tests on actual hlghways evaluates the lntegrated intelligent. vehlcle o
" services subject to the operatlonal tests, develops deployment plans, establlshes
performance thresholds, and develops recommendations.

uProduct Deployment ThlS refers to the actlons by manufacturers and thel"' T
suppllers to make and offer rntelllgent vehicle systems in productlon motor L
. ,.veh|cles It is antIC|pated that the systems wrll be adopted by. manufacturers as
... part of their standard product | line, Product deployment also includesthe

" installation of infrastructure-based components by regional, state, and local
highway agencies. This activity is the final step and ultimate objective of the IVI.
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6.

pnvate tran31t prov1der “uniy

Although the Unlted States possesses one of the safest and most extensrve passenger
transportation systems in the world ‘,thesystem is unable to rovrd_e,optlmal mobility for
selected and growing ‘portions of the;populatron These egments”*mclude e lderly,
the physically challenged and the poor. | Sk =

transportatlon optlons ava
flexible-route, low- or medlum-c Ape
people such as th erly, a fe
for many. ‘However, managem
and vehicles have made such servrces costly and less than fu y
riders' mobiliy needs.

This initiative wrll lmprove the gio \ :
disadvantaged through the appllcatron of mformatrontechnolo estoparatransrt
operations and assets. Selected information technologres — including automatic
vehicle location, geographic mformatlon systems and computer—alded dispatch -—wrlI
be integrated into a centralized reglonal control system to. manage otherwise
independent paratransut operators Drspatchlng, monitoring, and fare collection for all
paratransrt services within a srngle reglon wrll be conducted from a regional mobility
management center.

Partners in this initiative wnll undertake the following actrvrtles to facilitate thrs reglonal
paratransﬂ service: :

» Outreach: This activity will brlng together rnterested parties from all levels of
government and the pnvate sector to: (1) define the problem of providing
regional paratransrt services; (2) address the applrcabllrty of various ITS
technologles and (3) better understand the transportatlon needs of the affected
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populations. . A workshop held on December:8, 1997, atthe Massachusetts
Institute of Technology in Cambrldge MA addressed the feaS|be|ty of reglonal
paratransit for the eiderly. Participants. concluded that although the technology
appears ready for such services, the need remains for greater coordination
among paratransit providers. :

Concepts for Model Deployment: This will develop broad implementation.
strategies for promising regional paratransit concepts. It will develop the overall
justifications; determine the applicability and availability of various technologies;
identify existing systems or services that may be similar; and outline partlcrpants
roles and respon3|b|I|t|es

Demonstratlon and Research Desrgn Thus effort will develop and document the
demonstration and research design to be employed; including performance
indicators, for at least one of the concepts identified in the activity described

...above. .

["System Plan Thrs WI|| determme and document prOJect resources schedules

" and milestones.

System Integration and Deployment: . This activity will involve acquisition .

.. -.engineering, mstallatnon testlng, and mtegratlon of the varrous components

comprising concept. development and deployment

}System Operatlon Th|s effort wnll mvolve the mtroductlon of the model system
into revenue service. 3

Evaluation: This activity will include assessing system performance (usmg the
indicators specified in the Demonstration and Research Design)and .. . . -
documentlng the research results.
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7. Enhanced Gds and Frei ﬂlt Movement at Iomestrc and: lntematronai PR

NAFTA, in partlcular has led to unprecedented growth in trade 4
u. S exports to Mexrco have grown by 37 percent and to Canada b 34 per

transportatron equipment has mfused all facets of the goods movement process.
Already, these technologies have rmproved the logistics and ‘management of movmg
freight and transformed the ability of trading partners to compete in global markets. For
example, terminal automation has afforded: tremendous productivity improvements
while electromc scheduling and dlspatch have mcreased both capacrty and equment

use.

Since the ISTEA Ieglslatlon in 1991, an estlmated $4. 8 billion has been spent on freight
gateway projects, with the federal share totalmg about 24 percent ‘The TEA 21 '
legislation provides $140 million in both FY 1999 and FY 2000 for two new discretionary
programs. Under the National Corridor Planmng and Development Program
participating states and Metropohtan Plannlng Orgamzatlons (MPOs) will coordmate the
planning; desrgn and constructron of corridors of national srgmf cance, economlc

growth, and interregional or mtematlonal tra le. Under the Coordlnated Border
Infrastructure Program, partrmpatmg border states. and MPOs wﬂ! |mprove the safe
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movement of people and goods at oracross-the U.S.. ‘borders with-both Canada ‘and
Mexico. S

This partnership initiative builds on these efforts to promote the deployment of .
information technologies at freight gateways through the following concurrent research
and technology actlvmes ,

Demonstratlons and P/Iot Programs These demonstratlons are. assessrng full-
scale, integrated information and communication technology and loglstlcs
|mprovements at key frelght gateways

Technology Appllcatlons Supportlng the full-scale demonstratlons thls research
will apply advanced information and communication technologies to specific. .
|mprovements at frelght terminals, ports, border crossings, and trade corndors

Technology Assessments: This effort will characterize the ‘rnformatron 'a‘nd

__communication technologies. currently. available, determine their potential for .

i improving frelght moblllty at gateways and |dent|fy any new technologles that
'”"'.need to. be developed. o A o

System Archltectures ThlS actrwty mvolves the development of detalled system |

bluepnnts for automated frelght gateways and trade corndors

Standards An lntegral part of each of the above actlvmes thls work erI ensure

- that technology lmprovements developed under thls |n|t|at|ve support |

‘interoperable and standardized U.S. frelght transportatlon networks

...Information Exchange: An ongoing, cross—cuttmg activity, this.involves
*_coordlnatlon and mformatron exchange among federal state local and pnvate

partners o
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. Environment =

The safety, mobility, and econ
considerable. According to the W
or OSTP, each y thel

' anxiety, and severely -

Adverse weather increases highwgy‘travﬁel,tlgmes, boosts drive
eler: s are for detailed,

impacts road safety. Studiesshbwathat'tray,eler greatest ne

- A partnership among the FHWA, lowa DOT, and the private sector, the FORETELL
initiative will demonstrate and evaluate a system that will provide such information —
first within a “pilot” Midwestern region, then over multiple regions, and eventually -
throughout North America. The program’s first phase will deploy a road and weather
information system across five states in the Mississippi Valley region plus western
Ontario: a total land area of almost 750,000 square miles. Fully integrated within a
wider suite of ITS services, this system will make use of state-of-the art weather radars
‘and observing systems, including the Doppler Weather Surveillance Radar (the FAA's
and DOD'’s NEXRAD); the Automated Surface Observing System; the Advanced |
Weather Interactive Processing System; the Road Weather Information System
(RWIS); the National Weather Service (NWS) Weather Forecast Offices; and advanced

communication systems and weather satellites.
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To reduce weather hazards in aviation, the FAA, NOAA, and other agencies are
working with industry through the Aviation Weather Analysis-and Forecasting (AWAF)
Program. The goal of this program is to improve access to and delivery of more
accurate aviation weather information. Among the specific weather topics covered are:
in-flight icing; snowfall type and rate; en route turbulence partlcularly in. clear-alr storm
growth, initiation, and decay; ceiling and vrsrbrllty ‘windshear events; terrain-induced
hazards; and wake vortices.

Based on the integration of intelligent weather and intelligent transportatron ,
technologles the system s technlcal approach mvolves the followrng

Prototype Demonstrations and Pilot- Programs Thls actrvnty mvolves appllcatlons
of weather technologies in specific modal, geographical, and chmatologlcal
cwcumstances and evaluatlon of benef ts and costs o

"'Data Sharmg To comblne weather data from dlsparate sources this effort

defines compatlble data archltectures and exchange standards and coordmates | :

,weather mformatron serwces across agencnes and wrth mdustry

Meteorology and Data Sources Thls in ""ol‘ves the fusion of rmproved predrctlon B

'algonthms and atmospherlc models Wlth weather information dellvery systems .

The goal is to apply advances in ‘meteorology to provide weather products with”’

{ far grea.ter prems,lon and .f ner,resolutl,on L

Informatlon Drssem‘ ition and lrspray “This looks at strategles and

' users’ needs the desrgn of mteractlv"f, hum n—centered dlsplays,and |ntegrat|on$"f";

of information systems with ITS ‘and air traffic control (ATC).
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e \and ithat reqmres fewer; stites
and maintain.

While advances in infrastructure technology that were unthlnkable even a decade ago
are on the near horizon, a number of factors comblne to dlscourage innovation. These
include the high cost of liability i lnsurance the multltude of regulatlons and industry
fragmentation.

Th|s partnershlp initiative represents the transportatlon component of the Partnership-
for the Advancement of Infrastructure and its Renewal (PAIR), an umbrella organization
for existing government, pnvate sector, and umversﬁy lnfrastructure-related programs.
This initiative, called PAIR-T, will foster an unprecedented level of collaboration and
synergy on transportation mfrastructure research development demonstratlon testlng,
evaluatlon and technology transfer .

PAIR-T builds on earlier publlc-prlvate efforts including the NSTC Committee on
Technological Innovation, Construction and Buuldmg Subcommlttee HUD'’s Partnership
for Advancing Technologies in Housmg, the CERF Constructlon Materlals (CONMAT)
effort, a ten-year, $2 billion strategic research and demonstratlon initiative; and the
CERF Innovation Centers. In addltron to these efforts PAIR-T will undertake the
following:

e Critical Technology R&D: Among other activities, this will develop methods and
materials for improving the durabrllty and extendlng the life of the transportation
infrastructure; expand deployment of mobile non~destruct|ve testing (NDT)
systems and develop new NDT methods and equrpment adapt information
technology to collect and analyze data to model mfrastructure condition and
performance; improve methods for rapld disaster recovery and response; and
develop and evaluate uses of sustalnable matenals in hlghway constructlon
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Infrastructure Assessment::This activity includes assessing. iinfrastructure repair
and replacement needs reviewing existing standards and procurement
processes to: permit fast-track approval of new technologies; evaluating the use
of performance specifications, rather than design specifications, for mfrastructure
projects; and evaluating the use of life-cycle cost-planning methods. -

Education and Outreach:: This includes:such efforts as publishing guidance on
infrastructure perfermance evaluation and methods; encouraging the adoption of
innovative technologies; and developing a national recognition program:for::
states and Iocal governments that use advanced lnfrastructure technologles

Consensus Bu1/dlng ThlS effort wnll establlsh mdustry goals and performance
standards; leverage existing federal, state, local, and. private initiatives; develop
coordinating mechanisms within agencies at all governmental levels;; and -
establish and share databases on mfrastructure technology, performance and
assessment.
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10.

gencies, port |

Recent events in the United States and in other parts of the, focused ..
considerable attention on the potential occurrence of major incidents of public terrorism.
In our own country, such incidents have included the bombings of the World Trade
Center in New York City, the Federal Building in Oklahoma City, and the Olympic Park
in Atlanta. Throughout the rest of the world there hatve‘been,bombings and chemical
weapon attacks in Japan, Europe, the Middle East, South America, and East Africa.
The high level of concern about terrorism is recently reflected in the creation of the
Presidential Commission on Critical Infrastructure Protection and the White House
Commission on Aviation Safety and Security. : Lo

Historically, transportation is among the kmbst'visib«le’ ayn‘dﬁfr,je‘q uent fafrgets of terrorist
attacks, and recent terrorist incidents have reinforced that observation. Yet another
security concern in transportation is cargo theft. Estimates place the losses resulting

from such theft at over $13 billion a year.

Assessing the potential threat to transpo‘rtatipnffacilities:an‘dfthe range of measures that
can be taken to guard against them requires the participation and assent of all
organizations, both public and private, involved in transportation operations and
oversight. This includes numerous federal agencies with transportation, law
enforcement, and threat analysis responsibilities, as well as their state and local
counterparts; transit and port authorities; and private transportation service providers.

This initiative’s focus is on developing and implementing means of improving the overall

security of passenger and freight terminals, as well as of the people and cargo

transiting those locations. It will address at a minimum the following: the physical
security of terminals; the security of vital communication and information systems that
service these terminals; and the development and dissemination of information about
security incidents, as well as assessments of potential threats, to transportation facilities
and operators. ' . R ‘ ‘
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The following research and technology activities are includqu in this initiative:. . -

« Transportation Community Awareness and Understanding: This includes both

outreach events on topics related to passenger and freight security, and an
ongoing program of system-level vulnerability assessments at major
transportation_4_.t“ekrzrniyn_avlv_s (air, rail, transit, port).

« Identification of Best Practices: “This activity will assess a number of operational
concepts and designs for an integrated security approach, document those that
have proven to be the most effective, and identify where further technological or
procedural improvements are needed. R . A

. Identify Key Technologies and Research Needs: This effort wil characterize the

security technologies. currently available. identify their potential application in an
integratedu_securit’y_approach, and determine where further technology
development is required. SRR TR
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11.

Goals: Integrate and coordlnate ex1st1ng researc 1 agendas to :rmmrmze Rt
dupllcatlon and research gaps while optlmlzmg support fora sustalnable L
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and evaluation of sustainable community-transportation initiatives. Underthe . -
Transportation and Community and System Preservation Pilot Program, $16 million is
available in FY 1999 and a projected $25 million annually for FY 2000-2003 to
investigate and address the relationship. between transportation and both community
and system preservation, and to identify private sector initiatives. DOT will work with
other federal agencies and participating states, MPOs, and local governments-to.... '~
conduct research, plan, and implement strategies to improve transportation efficiency
as well as community and system preservation. . .. ... : P et

This partnership will further the efforts of federal agencies to work with.each other and
with other levels of government and the private sector.to contribute to sustainability.
This initiative encompasses a broad range of research and technology development.
These efforts address:

« Improved Awareness and Understanding of Sustainable Transportation: This
activity. wil further the dialog on the national policy implications and eritical - -
choices relating to transportation and sustainable communities. - This dialog
involves federal, state, and local agencies; the private sector; environmental and
other advocacy groups; and, ultimately, the public. These-efforts will contribute
to an improved focus for this discussion; identification of alternative policies and ..
their implications; and improved national, state, tribal, and local policies. . .

«  Behavioral, Social, and Institutional Factors: This activity seeks to exp!

[T T

‘complex relationships among tranisportation planning, land use, and social
equity; and to develop model institutional approaches for cooperative decision”
making for regional transportation and land use planning. ... ... .

« Implementation Issues for Next Generatior

critical role of alternative fuels and vehicles in aking transp

" sustainable, this activity involves strategic analysis of. (1) the im

s N

* how vehicies and fuels for the transportation infrastructure and economy as a, :
whole; (2) the different potential evolutionary pathways in moving toward an
 alternative vehicle/fuel system; and (3) the broader role of petroleum alternatives -
" in achieving sustainability. D

Transportation: This looks atthe . =
s for sustairiability. As an example,it
ether new applications of these technologies to” -
transportation actually fesult in major changes in travel demar

. ‘I}mp[gyegﬁnq[xtiqal: Tools and. lng{gatorS' This activity will develo

© " for understanding the complex relationshi
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Awatlon and Sustalnablllty Efforts in thus area will examme the'enwronmental
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B. Summary Tables |

The following six tables summarize the relationship between the eleven NSTC strategic
partnership initiatives and the Department of Transportation’s broad strategic goals,
outcome goals and current R&D programs. In the case of the six new NSTC initiatives,
the DOT programs listed represent activities with a similar overall focus that could
provide a framework for the new initiative. Additional information on these DOT
programs can be found in the Strategic Plans of the modal administrations.
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Outcome Goals, an

' 5Accessz iity

ansit Assistance

. Safe Commumtles Program
(NHTSA)

| o Transit Services and p

' Man_agement Innovatxon (FTA)

‘Aviation Safety | Safety: Promote the number of craft (FAA)
Research | public health : : io
Alliance’ - - | by working toward

elimination of -

‘ transportatlon-related
‘deaths, ‘injuries, and

/| property'damage.

Safety Program (FAA, ‘

“n*'Safety Reporting
System (FAA, NASA)
* Aviation Weather Research
(FAA) :
¢ Global. Analys1s Informatlon
System (FAA, NASA) e

| # Wake Vortex (FAA) -
» Wind Shear (FAA)
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Table -1 (cont ): Relationship Between Partnership Initiatives and DOT Strateglc

‘Enhanced SEE o

Goals Outcome Goals and R&D Programs (page 2:0f6)

| Goods and. - | Trade: ‘Advance: . - - .| . economic cost of  (FHWA)
Freight | America’s economic - . |: : transportation. ' @ Traffic Management' and :

. Y. Movement at growth and » Reduce average Traveler Information (FHWA)
Domestic and | competitiveness “delivery time for: | & National Corridor Planning and
International .. | domestically and people, goods and- ‘Development Program (FHWA)
Gateways - internationally through services. e Coordinated Border "
KR efficient and flexible e Improve re11ab111ty of Infrastructure Program (FHWA)

transportation. the delivery of people, | e Industry Competitiveness
. " goods, and services. (MARAD)
| Mobility: Shape o Increase economic o Intermodal Development
America’s future by growth and trade (MARAD)
= ensurmg a transportatlon through wise, cost-
| system that is accessible, effective transportation
| integrated, efficient, and investments.
offers flexibility of o Increase intermodal
service. physical, information,
and service
connectivity.
e Increase access to the
transportation system
.| for the movement of . | -
R , _ all people and freight. | . ey
,\Enhanced . | Safety: Promote the o Reduce the number of | @ Av1at1on Weather Research '
‘ Transportatzon pubhc health and safety transportation-related | - (FAA) .
Weather by workmg toward the | deaths. ¢ Crash Avoidance Research -
Services ‘elimination of - Reduce the number (NHTSA)
| transportation-related ‘and severity of e Intelligent Weather Systems
deaths, injuries, and transportation-related (FRA) :
property damage. injuries. o National Advanced Drlvmg
e Reduce the number of | Simulator (NADS)
reportable o Strategic Highway Research
- transportation Program (FHWA) !
. incidents and their e Rural Weather Information
related economlc Service (FHWA)
COsts. -
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| Venhicle pub]
Initiative... ... |

Motérf(@:'aﬁ* 1 Research

» 'anced Publlc Transportatlon'
ystems (FTA) :

mtegrated efﬁcxent
offers ﬂex1b111ty 0
service.

‘| Monitoring, | Mobility:
| Mainzenance, | ¢ !
and Rapzd
Renewal af the
'Physzcal ;
Inﬁastmcture

Devel, ment Program (FHWA)

o State: Planmng and Research .
Program (FHWA) =
‘ ~s,~»~‘0fStrateglc Highway Research
Program (FHWA) :
| » Structures: Research Program
| (FHWA)-
e Technology Assessment and
| “Deployment (FHWA)
rackg‘Structures and Train
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Table TH-1 (cont.): Relatlonshlp Between Partnership Initiatives and DOT Strategic
Goals, Outcome Goals, and R&D Programs (page 4 of 6)-

Natioria ’

| Safety: Promote the -

| ¢ Reduce the nue o i

Yo ITS Arch1tecture and Standards -

Intelligent public health and safety | transportatlon-related /(FHWA, FTA)
Transportation | by working toward the deaths.- ¢ ITS Deployment Incentive
Infrastructure | elimination of -1} '« Reduce the number Program (FHWA)
transportation-related and severity of « ITS Mainstreaming (FHWA,
deaths, injuries, and - transportation-related FTA)
‘| property damage. injuries. o ITS Programt: Support (FHWA,
3 : ¢ Balance new physical NHTSA)
Mobility: Shape capacity with the e Nationwide Differential GPS
America’s future by ‘operational efficiency | (FHWA, FRA, USCG)
ensuring a of the  transportation T
transportation system - | infrastructure.
that is accessible, o Increase intermodal
integrated, efficient, physical, information,
and offers flexibility of and service
v service. ; connectivity. : . o
Next ~ I'Mobility: Shape =~ | eBalance new physical | Joint FAA/NASA projects: - s
Generation America’s future by * capacity with the | « ATM Advanced Concept Studles
Global Air | ensuring a | operational efficiency | o Human Factors
Transportation ‘transportation system ' | -of the nation’s | @ System Performance Assessment

7| that is accessible,
| integrated, efficient,

and offers flexibility of

“|'service.

| Economic Growth and
| Trade. - Advance
-| America’s-economic

growth and
competitiveness
domestically and
internationally through

| efficient and flexible
transportation.

" infrastructure.
o Increase access to the

 transportation

transportation system
for the movement of
all people and freight.

o Reduce the real
economic cost of
transportatlon

e Increase economic
growth and trade
through wise, cost-
effective transportation
investments.

" | « ATM Methods and Analysis
. Apphcatlon of »Alrcraft '

Capabilities

K Col_laborauve Decision Making -
o Airport Surface Management

o Tower/Airfield Functionality
e Low/Zero Visibility Tower

| » Final Approach Spacing Tool
|e Dynarmc Final Approach Spacing

o Parallel Runway Spacing

" Reduction
¢ Hazardous Weather Avoidance
o CTAS Adaptation/Implementation
e Collaborative Arrival Planning
¢ FMS/RNAYV Routing
¢ Arrival/Departure Management
e Capabilities to Support Free Flight
e Adv. Oceanic Automation System
o Separation Methods & Standards
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Wi ransportatzon

SCG, DARPA, -DOE, B
'NOAA, US Navy)
e Heavy Vehicles (NHTSA) -
-« Motor Carrier Research
(FHWA) k
e New Bus Vehicles and
| Infrastructure (FTA) _
o Next Generation ngh—Speed
Rail (FRA) :
. Partnershlp for a New
Generation of Vehicles
(NHTSA)
o Safety Systems (NHTSA)
e Shipyard Revitalization
(MARAD) ; :
e Support for Interagency Sh1p
Structure Committee (USCG
 MARAD) :
o Aircraft Hardening (FAA)

:-export of domestic
tra portatlon goods

competmveness
. | domestically and.
| internatiopally through
,Tefﬁc1ent and flexible
"transportatlon

Total Terminal - | National Security: . Reduce the

| Security -

Advance the nation’s |  vulner:
vital secunty mterests m T

support of national
strategies such as the
National Secunty :
Strategy and National
Drug Control Strategy

| by ensuring that the

transportation system is
secure and available for
defense mobility and that
our borders are safe

V consequences of
intentional harm to the
transportatlon system 1

| and its users.

k ‘. \irport Security Technology :

Integratlon (FAA)

‘'» Aviation Security Human

~ Factors (FAA)

. Explos1ves and Weapons

- Detection (FAA)

| » Safety and Security (FTA)

from illegal intrusion. |
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Table ITI-1 (cont.): -Relationship-Between Partnership:Initiatives and DOT Strategic
‘Goals, Outcome Goals, and R&D Programs (page 6 of 6)

Transportation - |
and Sustainable -
Communities. - -

-and enhance

.| communities and the - -

natural environment
.affected by
transportation.

Human and Natural -
Environment: - Protect

O:pre? the’

|- sustainability and -

- livability of

- communities through-
. investments in -

-~ transportation

facilities.

-.~| eReduce the amount of

transportation-related

. pollutants and
greenhouse gases
released into the
environment.

o Reduce the adverse -
effects of siting,
construction, and
operation of
transportation
facilities on the
natural environment
and communities,
particularly
disadvantaged
communities.

 Environmental Justice' (FAA,
FHWA, FRA, FTA) :

* Environmental Research. " :
"~ (FHWA) v

o Livable Communities’ (FTA)

e Metropolitan and Rural Pohcy
Development (FTA)

e Planning and Project
Development (FTA)

‘s Policy Research (FHWA)

e Right-of-Way Research
(FHWA)

| #Rural and Specialized .
|- Transportation (FTA)

¢ Safe Communities Program
(NHTSA) V

| ' Transit Services Management

Innovation (FTA)

e Transportation Planning
Research (FHWA) _

« Travel Model Improvement -
Program (FHWA) ’

e Transportation and Community
. and System Preservation P110t
Program (FHWA)- .

DOT R&D PLAN [lI-32




along wuth the FHWA and FRA, is underta
~ service alternatives. The researc
schedules on ope tor fatlg > and |
other federal agencle , private indt

avuatlon md étry"l‘
technolagles and p

con'chtlon' data from 1ese se Asorsr
accessmle through an FAA (AA R-41

,Dame‘li Manh Johnson and

xpected to be operatlonal in .




Table lil-2: NSTC -Partnership: Initiatives and: Supportlve
DOT Cooperative Pro;ects i

‘NSTC Partnership Initiative

- Related DOT Cooperative Projects

- Alternative Mobility Options (FTA, NHTSA) REREE I

1. Accessibility for Aged and - -
Transportation- Disadvantaged . = |'e~ Bus Rapid Transit (FTA, transit agencies) - .
SR ... Transit-Connectivity to Airports (FTA,: FAA trans1t PR
oo | -agencies,-aviation industry) - : g
2. Aviation Safety Research ... -| e~ Aviation Safety Research Partnershlp (FAA NASA
Alliance - DOD, industry) :.- ~
3. Enhanced Goods and Frelght Positive Train Control pmJects (FRA, rallroads state
Movement at Gateways DOTs)
Cargo Handling Cooperatrve Program (MARAD
shippers)
Ship Operatlons Cooperatlve Program (MARAD USCG ;
shippers) =
4. Enhanced Transportatlon FORETELL (FHWA Iowa DOT mdustry)
Weather Services
5. Intelligent Vehicle Initiative Partnershlp for-a New Generation of Vehlcles (FHWA
3 e - w2 I FRA]'FTA, NHTSA, DOE, EPA) - ‘
6. Monitoring, Maintenance and | e Highway Innovative Technology Evaluatlon Center s
Rapid Renewal of Physrcal | "“7 (FHWA, CERF) . :
~Infrastructure* ‘National Technology Deployment. In1t1at1ve Prrorrty
: - Technologies Program (FHWA, state & local DOTs) -
7. National Intelligent ITS Deployment Incentlves Program (FHWA FTA state
Transportation Infrastructure & local-‘DOTs)
" Operation Respond (FHWA, FRA, RSPA state & local
PR T SRR - agencies, freight carriers)_
8. Next Generation Global Air . ~ | e -~ Runway Pavement Test machme (FAA US Army Corps R e
Transportation: . of Engineers,. Boeing, DMIM, Cornell) - . L 1
L e Airport Pavement Improvement Project (FAA, USACE)
9. Next Generation Motor. - Demonstration of Fuel Cell Propulsion for Ships. . -
Vehicles,. Locomotlves , (MARAD RSPA USCG DARPA, DOE NOAA US
and Shlps ' ‘Navy)..
Demonstratlon of Umversal Electrrc Subsystems (FTA
‘DARPA) | ‘
Very Large ngh Speed Compos1te Shlp (MARAD
DOD, industry)
10. Total Terminal Security Best Practices in Cargo Securlty (DOT Natlonal Cargo
S *“Security Council) - :
11. Transportatlon and- Sustamable«: ~1} o - Transportation Altematlves and A1r Quallty Impacts

Commumtles SRt

(FHWA; FTA; EPA)

mproved Forecasting’ Effects of Transportatlon

?mprovements (DOT EPA)

DOT R&D PLAN 11I-34




(e.g., nitrous oxides), and
on the ozone Iayer and globa chma

Prograhi ‘ 3 A
‘technologles and mtegra S
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Network.(GWEN) sites for use:in-the Nationwide Differential: GRS Network.- They:are .
also working with other federal-agencies’- rncludrng Agricuiture, Commerce, Energy,
Justice and Treasury to msure that thelr requwements are berng met by thls new
network. . i St . . L

4 : Next Generatron Surface and Marlne Transportatron Vehrcles

Hybrid-electric and electrrc transrt vehrcles provrde an opportunity for the transrt mdustry
to reduce urban bus-emissions and to.improve:fuel efficiency. The FTA's-Advanced - . =
Bus Propulsion Systems Program will complete the Demonstration of Universal Etect:ric
Transportation Subsystems (DUETS) program that was initiated with DARPA:funding - . -
and managed by FTA. FTA will continue to work with the Calstart consortium on the Sy
development of a number of advanced technologies and transit vehicles; including.the -
development of an ultra-capacitor energy storage system for the Advanced Technology
Transit Bus (ATTB). The testing, demonstration-and-evaluation-of a zinc-air battery
propulsion system for a transit bus will also be conducted. In addition, FTA will

continue to provide technical assistance in advanced transit technology alternatives and
transportation planning to the National Park Service, in support of the joint ey
memorandum of understandrng between the DOT and the: Department of the Interror

FRA is partnermg wrth the Defense Advanced Research ‘Projects Agency (DARPA) the
railroad industry association; and-a locomotive manufacturer to develop a hrgh-speed :
Irght-werght turbrne-powered Iocomotrve for |ntercrty corridor operations. . - -

FTA in conjunctlon wrth the American Publrc Transrt Assocratlon (APTA) has had
preliminary discussions with EPA concernrng the emissions certlf cation of hybrrd-
electric transrt buses : S e e

MARAD is partnerrng with DOD and rndustry to promote the development of very Iarge,
high speed: (150 knots) ships with hulls:-made completely of composite materials that . .- -
can also have low draft capabilities to enable cargo deliveries in shallow water f,a,cilities_,

5; Intelllgent Vehrcle Inrtratrve

Although drrect Irnkages between exrstrng partnershlp rnrtratlves and technology sharrng
programs within DOT Administrations and the Intelligent Vehicle Initiative-have not yet ..
been established; there are some programs:where associations do exist.- Among .
these are programs where evaluations of forward-looking: radars; blind.spot sensors,:
and color video sensing are being:conducted.:: The program-includes. evaluatrons of: ..
ITS rural-applications; such‘as weather and safety advisories.and mobility s D
management; prototype public transit. demonstration:systems, such:as passenger smart'
cards, transit information, and fleet management; and prototype collision avordance
systems. ‘The evaluations will cover the safety aspects of automatic cellision - S AT
notification, intelligent cruise control, and-the automatic on-the-road inspection of heavy
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trucks ‘In another related area, NHTSA is evaluatlng the potent" benefits of
based collrsron—avordance systems and is assessrng the safety |mpacts of new ITS *
products. S

6. ~Accessibitity for Aging and T angpaﬁaﬁan.ot’s?adgan“fagéa ‘Populationsv

;" The ) ; ; opérated jorntly;by o
FHWA and the FTA supports gnew mnovatrve transrt servrces that can |mprove moblhty ,
~for 30 mrlltoné ral eld b W-ince : Fhean E

FTA in partnershlp wrth Iocal entrtles will demonstrate the concept
Transit i '", several crtles and will then dlssemmate findings so transit systems across the
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who are no longer able to drive to malntaln their mobrlrty by usrng new technologles and :
information systems.: . ep o - : s ey ety

7. Enhanced Goods and Frelght Movement

FRA is workrng wrth rallroads and state DOTs in the development and demonstratron of
Positive Train Control (PTC) systems to enhance the movement of goods.and freight.in
addition to intercity and commuter passengers PTC:should yield |mporlant safety and
efficiency benefrts . e . oy

Marine frerght movement is enhanced by.the Marrne Termrnal Automated Management r
System. This is a pioneering effort by the MARAD. in. cooperation with the port industry. -
to develop an automated-terminal.control system that would enhance the accuracy and -
timeliness of information related to the terminal operators. It is designed to. provide an -
on-line inventory of containers, cargo, and chassis, and their respective locations. . Thrs .
inventory is updated by transactions entered at the five major operating nodes withina
termlnal gate yard offi ce, wrndow office, container control, and. vessel plannrng

The MARAD and the U S DOT along wrth several domestrc shrpprng companres are -
partnering on the Cargo Handling Cooperative Program (CHCP). The CHCP is
designed to foster research-and technology development. by U.S.-flag carriers. An . .
executive committee comprising representatlves from.all the partners admlmsters the eis
program.- The program calls for improvements in-cargo handling: relating tothe -
identification and prototyping of new technologies for container-chassis matlng, as well -
as testing new technologies related to hand-held computers, electronic seals, - =
overweight containers, and container stowage plannmg The MARAD and- prrvate e
partrcrpants fund the CHCP. : o

The Shlp Operatrons Cooperatrve Program (SOCP) was formed in 1993 to enable
multiple organizations‘to work together on projects which were not economically ;
feasible on-an individual basis, but had high payoff potential.. Work is performed usmg
annual membership fees, as well as the personnel resources of the members. The.
membership has grown steadily from five members in 1993 to the current level of thrrty »
members, and growth is expected to continue in the foreseeable future. The pnmary
focus is on training of shipboard crews to meet international requirements of the
Standards of Training, Certification, and Watchkeeping convention. -The Year 2000
computer problem, as well as safety |nC|dent reportrng and rellabrllty data-collection, are :
also major activities-of the program 1o : : A e crege

Long-term partnership rnrtratlves in the area of enhanced goods and frelght movement
include the development of a national intermodal freight movement. mvestment strategy
Existing technologies:for cargo tracking, just-in-time.inventory: management, . f
warehousingand distribution; and freight records management were: developed and
have evolved as-independent, mode-specific systems. . These systems no longer. are -
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increase the efﬁCIency and capacnty of 'S frelght dlstnbutlon systems Ietter
management of NHS roadways by state andcv Iocal gove ments:wnll*prowde better
prediction of tnp travel tlme‘ { ivery

management BRRE L

8./ Enhanced Transpo

Several partnershlps are underwa
; forecastlngiiand mfermatto

the Natlon S ag_ |
funded by C‘ res

on over six: years fGT

this purpose Products of this lon ‘{ eveleped modulanzed and S
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packaged under-the. gwdance .of a:Coordination-Group (which.includes EHWA field
organrzatrons rndustry associations, TRB, and-users) and Technical Working Groups
for Asphalt, Concrete and Structures Hrghway Operatrons and: Long-Term Pavement
Performance. b . e : S S e

Another ‘major partnerShrp initiative.is the Highway Innovative: Technology. Evaluation - -
Center (HITEC). The FHWA established HITEC in 1992 under a four-year cooperatrve -
agreement with the Civil Engineering Research Foundation (CERF) The HITEC
" facilitates the evaluation, demonstration and-deployment of innovative materials,

' fproducts services, systems and technologies for transportatlon infrastructure

applications,:-To.speed up the process of implementing innovations, the HITEC
convenes an expert review- and evaluation panel for each -applicant: . Each panel ;
comprises interested publie, private, and academic stakeholders, including state and
local highway. officials.and. highway users.- In many. cases, these users become ! change,
agents’ themselves and ensure a greater probabllrty that successful appllcatrons will.be

o deployed

The HITEC rs a model partnershrp for successful and tlmely technology deploymentv,
-based on an initial customer survey that identified barriers to innovation in highway.. - .
‘materials-and constructron technologies and toels.- In its first year; more than-20- - -
products were ‘submitted to HITEC for evaluation. and endorsement. - The costs of. f eld
testing: typically range from about $100,000.to-$1- million; application fees (about $5; 000
for initial screening and about $20, 000 for, an evaluation plan) cover part of these costs.
The FHWA contributed funds from the ISTEA Section 6005 technology appllcatron set-
aside resources. cemtragd B ,

'HITEC evaluatrons have: lncluded advanced-bridge: materrals (composrte bridge: decks) ;
repair-(polyester concrete structure repair)- and: quick assembly (pre-tensroned -concrete. -
modular-bridge)- technologres a gyratory test machine; a liquid bonding compound for .
asphalt materials that can speed up pothole repair and improve patching; pavement -
marking compounds; weigh-in-motion sensors; a. Sight and Sound-Screen to mrtrgate o
highway noise; and rapid in-situ testing methods: for water/cement ratio in fresh g
concrete, an important performance indicator that gwdes acceptance testsfor all
structural development and rehabrlrtatron prolects e sl

Other- notable HITEC successes mclude evaluatron of the composrte column wrap for
seismic bridge: relnforcement ‘building upon tests-at the University of California at San
Diego;;comprehensive: .evaluationof seismic.isolation and: -energy. drssrpatron technology -
options; the. SNOWFREE heated: pavement using embedded graphite fibers; a bridge-

- retrofit system a.marine composite plastic piling impervious to corrosion; and the, -« - ;

ALLSIGN Stop sign made of recyclable plastic and with improved reflectivity and nrght
visibility. To date, - more than sixty evaluations, of innovative-infrastructure technologies
are in: process many of these mvolve advanced materlals Each completed evaluatlon ;
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resultsinab ie
Report.

‘Following on the success of th:
, Technology Evaluatlon Center__ the

research o ad an d at ,pol’t;f
renewal.

Load ratlng of public highway bridges is an important aspect of lnfrastructure T
management. The FHWA is working with the Department of the Army, Mlhtary Trafflc
Management Command Transportat n c
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development of new téchnelogy and-advanced’emergency’ response strategies. DOT rs
working with the DOE, the DOD, and FEMA to develop such an approach. S

110 Transportatlon and Sustarnable Communrtres

Numerous partnershrps are currently underway to address the role of transportatron in:
fostering sustainable urban development. One important aspect involves educating the
public about the links between transportatron and’ envrronmental protection: “To’ this =
end, the: DOT and EPA are developing an’ educatron campaign to inform’ the pubhc of -
their transportation choices and-the consequences of those choices. Ina
complementary effort, FHWA, FTA and EPA will present transportation and air’ qualrty
issues directly to the public through outreach and education strategies that highlight
relationships between transportation alternatives and air quality impacts. Through |ts
Transportatlon Partners program, the’ 'EPA is working with non—governmental
organizations, citizens groups local governments and businesses to develop
innovative transportationsolutions’in commiunities across the country Also,-FHWA is
partnering with the Institute of Traffic Engifieering (ITE) to investigate advanced trafﬁc
calming techniques. S

In‘the-area of renewablé transportatlon fuels; ' DOE and EPA are partnering on’ major .
research to reduce the: cost of blodresel productron Thrs research focuses on LR D

crops and ret" nrng therr orls for use in dresel engrnes

The DOT and EPA are cooperatrng ona program to improve the abrlrty to forecast the
effects of transportation improvements on air quality, energy; land development;, and -

- congestion. |

D. New Proposed Partnershrp lnrtratrves

Two new partnershrp initiatives have been re' ntly proposed Thefirst, by the- Unrte ‘
States Coast Guard, requested tha ‘he NST onsider an’additional category of
partnership initiatives to the R&D Plan.” This initiative, called the Marine- ‘Safety -
Research Alliance, partners the Coast Guard with MARAD and the marine lndustry
The partnership’s stated goal is to reduce maritime deaths and injuries by 20%. Within
the Alliance are some twelve exrstrngﬂland planned prolects These rnclude

atrg e*countermeasures anal‘
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The second initiative, recently announced by Vice President Al Gore, Transportation
Secretary Rodney E. Slater and FAA Administrator Jane F. Garvey, is called “Safer
Skies”. This effort has adopted a priority safety agenda designed to reduce fatal
accidents by a factor of five. The agenda will use of the latest technology to help
analyze U.S. and global aviation data to find the root causes of accidents and
determine the best actions to break the chain of events that lead to accidents.

“Safer Skies” will use partnerships between the FAA, NASA, and the aviation industry,
including flight crews, operators, and manufacturers. It will expand aircraft engine

inspections and improve pilots’ warning and detection systems. The agenda’s focus will
be in three areas: SR R e T |

1. Controlled flight into terrain (CFIT), ,‘loss of cdntrol»;;}uncontained» engine failures,

runway incursions, approach and landing, and weather for commercial aviation:

2. Pilot decision-making, loss of control, 'weather,;CFl‘T, survivability and.runWéy ,
incursions for general aviation; and ,

3. Cabin safety dealing with passenger seat belt use, Carry-on.baggayge, child
- restraints, and passenger interference issues.
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' USDOT Strategic Plan 1997-2002, p. 64.
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The long-term programs are recommendations.on areas whereésome of the enabling
technologies can be used to deveTop advanced |mprovements to transportatron
Individual programs within one DOT Administration that cover similar technology topics
are grouped together to identify synergies that may arise in the long-term efforts.

Becausé of their more lmmedlate objectrves ‘almost 90% of the near term programs s
address research by a single DOT modal agency. Almost one-half of the long-term”
programs, however, are multi-modal in nature.

A’ “Human Performance and Behavior

Human factors in DOT rnvolves the understandlng of how the people rnvolved rn
operating.and using transportation systems (e.g., vehicle operators, air. trafﬁc .
controllers, and associated maintenance, rnspectlon and ;search. and rescue personnel)
perceive, process, and act upon mformatlon in “real life” situations.

Human factors issues.in transportatron can be broadly grouped lnto three areas frrst
user fatlgue second detenorated human performance and third, human-machme ,
interactions. that are inflexible, prone to human error, or non- productrve between system g
operators and users Human-machme mteractlons are a concern when major changes
to the system are |mplemented (e g., automatron) or mrscommunlcatrons occur that -

could lead.to accrdents ; : )

DOT programs on fatigue and performance emphasize these three areas. For example
the programs investigate the concern that a vehicle operator.generally does not .
recognize fatigue until at least an hour after its actual onset. They address workload
stresses and they seek to incorporate recent advances in simulation.and.data
acquisition capabilities that now permrt the analysrs of human performance in real trme

DOT human factors programs have been strongly mﬂuenced by the substantral and
continued federal investments in the ITS program and the FAA S major. rmprovements to
the National Airspace System. The FAA's rmprovements mclude basic. conceptual
changes from today’s ground- -based air traffic management to the cooperative air-
ground-‘free flight” system, in. which pilots, air.traffic.controllers and airline operatrons
center personnel collaborate in decrsron makrng g e T3 ST

; b rof near term and long term DOT research programs in the Human
‘ and Behavior category of Enablrng Research. Because of their higher .
number “the near term programs in this category and the other five Enabling Research
areas have been grouped within specific broad topics.
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alertness) and stress on locomotlve engineer: (lnclud n |g -spee , ;rarn,ﬂep rater
dispatchers, and other railroad personnel ‘The effects of these factors on performance
and safety will be evaluated. The use of nhapping and vigilance moni tcnng are-areas of
FRA research to evaluate mltlgatlon measures A relate questlon concems the

amelrorat" of su

NHTSA ln\COl'ljunCtIOl"l with the F IWA's .lce o,Motor Carners ls,develeplng and ’
testing an on-board truck driver alertness measurement tool Motor Carners IS also
conductmg research on the:»':relatrons : '

The FAA is conductlng fatlgue related‘ research to assess ?the effects of duty tlmes shlft T
rotatrens and n ess: of vaerUS s

, rfferent types.of:dr ce.
They W|lI undertake drlver/vehlcle rnteg 'tlon research eto evaluate advanced crash

NHTSA |s performrng crashl
crashes or decrease crash seventy
developmg as! : i

. They are also
drive:longer. =
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The FAA is studying improved flight deck human engineering and the mitigation of
environmental factors affecting the performance of flight crew, maintenance, and”
inspection personnel. The FAA is also studying shared information display and
interface designs for air traffic controller and maintenance workstations. They: are
implementing line-oriented flight training for airline pilots and advanced training of
general aviation pilots, and studyrng the human factors of arr—to-alr commumcatlons VIa
dlgltal data Imks EREE T N : : S : o

3 Human-Machrne Interactlons

NHTSA is developlng a portable data acqunsutron tool to understand dnver—vehlc e
interactions. The device will unobtrusively monitor driver behavior and'vehicle ™
response in circumstances such as reduced road vrsrblhty, drowsnness or mcreased o
dlsabllltles W|th age R T SRRELIRS

The U S Coast Guard is |nvest|gat|ng enhancements to communlcatlons and
coordination between marine pilots and the vesselbridge teams. = " SR

The FAA is performing reséarch to improve safety and productrwty through a reductron 3
_of system and human errors when the major-changes to air traffic services occuras " -
“free ﬂlght” is |mplemented in the future

The FAA is researchlng the charactenstlcs requwed for operators to lnteract wnth new °
airport security screening systems that result from emerging technologies such'as'x- ray
tomography, the identification of predetermined planes of solid objects while blurring
the images of other planes. This program, which involves a collaboration with other -
federal agencies, industry and academia, will be leveraged with other research. It W|II
also include a demonstratron of a new secunty screener prof C|ency evaluatlon and
reportmg technology : , ~ R

The FHWA is evaluatlng dnver behawor and performance at complex mtersectrons
such as traffic circles, as'well as highway design factors-that may influence driver -
maneuver errors. The results of this activity will be used to help design dnver error
taxonomres and developlng an mteractlve hrghway safety desrgn model o

IniTS, the FHWA is assessrng user rnterface issues‘in’ ground traffrc management
systems, such as the Advanced Traffic Management System. They are also developlng
human factors gurdellnes for the Intelhgent Vehlcle Inltlatlves progra““‘“ MRS T O :

FHWAis placmg Spemal emphasrs on the Unrted States trend towar creasing -
numbers: of older drivers-and:the implications of this trend on“highway. safety. Hurman:
factors research productsiinclude highway systems design guidelines'and: handbooks<:
based upon empirical human performance data collected in the laboratory and in &+ 1'4;‘?‘
controlled, on-the-road tests.
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Developlng human factors gurdelmes for the Intelhgent Vehicle Inrtratrve program .

Issuing a comprehensrve human factors hlghway safety handbook, mcludrng
driver performance and older drlver issues; and

The second program, under the National Instrtute of Science and echnology has.a
large research budget and a number of prolects ‘This program covers enabling
surfacmg, welding, forming, castmg, and Jomlng processmg technologles all of which
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can be used in the future improved manufacture of aircraft, ships, buses and other
ground vehicles.

A third effort managed for DQT by the Transportatlon Research Board of the Natlonal "

,,,jmg, total energy absorptlon and colllsron protectlon mstant ﬁx “
composﬂes for structural repair, and the appllcatlon of robotlcs to the. constructlon
process.

Lastly, the relatlvely new dlsc1pllne of m|cro/nanotechnology has made possrble such o
transportation- -related advances as miniature gyroscopes . and other electromechanlcal o
devices, and atomlc-level coatmg of metallic surfaces to. achleve super—hardemng, low e
friction, and enhanced corrosmn protectlon SRR

The near term Advanced Matenals and Structures research programs are grouped mto
four categones These are: (1 ) Metals; (2) Composrtes and Adhesrves (3 Pavements =y
and (4) Structures and Containers. h

Near Term
1 Métalé

The MARAD, working with the lnteragency Shlp Structure Commlttee is conductlng
research on advanced steels and alumlnum alloys |n |ts Shlpbwldlng Standards
Program.

The FHWA is testing ultra-high strength steel in the laboratory.

The FRA is iriVestlgatlng new alloyrng and heat treatmg methods to |mprove the safety o
and increase the service life of rails, rail track switches, and train wheels. They are o
evaluatlng the fi tness for service and failure preventlon characterlstlcs of ra Iwheels S
and other matenals asa furiction of such factors as ,manufacturlng pr, X
hey are ‘conducting research on the |mp 5 on
new lubrlcatlon and rail grmdlng methods They are alsoqdevelopmg an alte, atlve .
locomotlve-mounted devrce for detectlng broken ralls ahead of tralns - )

The FTA is also studylng the development of Iow cost low mamtenance
medium, and Ilght transit railroads. =~
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The FAA S Advanced Materials/ Structural Safety program is
mechanical propertles of composi
and lntenor comp nents.:

,_ves‘tlgatmg the = =
e and other advanc edm’atenals used for alrcraft,body

The FAA in |ts anrcraft fire research and safety programs !s sca, benmxane o
~ chemistry to produce fire resistant, non-toxic interior panels to evaluate their heat

release rate. They will develop piastlc and composnte matenars that: produce a50%
reductlon in heat release

V. ‘rrt pavement
dessgn that employs Iayered elastxc theory. The ag cy also manages an Alprl‘t
Pavement Technology, rogr d Hlline
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The FAA's Aircraft and:Container: Hardening-program:seeks toreduce the:damage - -
effects caused by small explosive detonations in-commercial-aircraft and air-freight - -
containers by using advanced materials in their construction.: They are also studying ==
the protection of narrow bodied aircraft from explosive destruction by a limited number

of cargo and passenger:bags. ' . ol T e T T

Thle FAA is researchin‘g the ifnproVemént of fire‘syafety Systéms to;pr\e,'veht;- - e
uncontrollable in-flight fires, increase post-crash fire survival rates, and develop ultra-
fire resistant-cabin materials:: = oo e Do s ae s B

Longﬂ Term B

A number of ongoing FHWA research projects directly relate to this enabling research
topic, and continue to promise:importantiresults in-the:future.: These include such " ..
projects as: performing distress analysis on high performance concrete; evaluating high
performance steel; characterizing:the performance, structural shapes and repair- :
requirements of installed composite materials;-and:continuing the data gathering-and- -
analysis associated with their Long Term pavement Performance (LTPP) program.

DOT will begin a new program to coordinate multi-modal research on damage tolerant
structures'and high-performance materials for surface, air and ‘marine applications: The -
FAA’s Aircraft and:Container Hardening ‘program:thay lead to low cost, lightweight, - .
hard-ened;contain'er,ma.terialsfthatccou:ld_eliminate,:orrmitigate;the threat of explosives::
aboard commercial aircraft. =~ oo Deleis oo o LR R W T SRl

Finally, the FRA is looking at new technologies and materials to improve the safety of
rails; switches, wheels, freight cars, and;passenger cars.......... = e oo i AT T

.G, Computer, Information, and Communications Systems -

Modern transportation systems require accurate, timely information. As information
infrastructures are overlaid onto the physical transportation infrastructure, ready access
to information is becoming integrated into virtually all system elements and functions.
However, computer and communications systems often ‘cannot exchange:data quickly.
or accurately because different segments of the transportation system handle = o
information in different ways. Thus, the federal government has a critical role to play in
helping to develop uniform standards for transportation-related computer, information, - - -
and communication:-systems. Seir e et £ R DI n e e

There is a wide range of:near-term transportation research that involves the coupling-of.
computers, communications and location information on cars, airplanes, trains, and
ships. Most ofthis research fall$ within two major DOT initiatives: ~the:modernization-of -
the National Airspace System and its evolution to “free flight”:by the FAA; and:the TS
program. Both of these initiatives obtain location information from the DOD Global
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survelllance systems com‘bl‘ne“ it wnth data fr‘ eI
the processed mformatlon dlrectly to,both \dlsperse

apphcatrons that mclude tnul
as good as 10 centlmeters =

Near Term-

1 Computer System

The FTA is studylng the control and monltorln@needed;fo aiemlxed rall; comdor
operation of frelght a‘nd transﬂ trains. s
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addressing-innovative passenger surveillance: and securlty systems and computer
system secunty agalnst electromc mtrusrons gt T T RIS

The FAA 1s mtegratrng alrborne ﬂlght management computer operatlons wrth ground-
based air traff ic management automatron

2 Informatlon Systems

New surverllance and rdentrﬁcatlon technologles are belng lncorporated by the FAA mto
airport surface ' movement advisor concepts to integrate the: Iocatlon of arrrvrng and
departing aircraft with taxiing and airborne aircraft. »

The FAA'is developing a new ground-side Automatic Dependent Surveillance-
Broadcast (ADS-B):system that will-derive aircraft position from an airborne global -
navrgatlon satelhte system and use a two-way data Ilnk to prowde alrcraft separatron
services:: : i IR R SRR

The FAA’s current ground-based navigation and landing support systems are being
replaced with low earth orbit satellites :and: ground stations to achiéve high.accuracy . .
aircraft differential GPS position:and altitude information. The information:will-be:used
for air traffic control in ‘en route and-terminal airspaces: and for precision approaches. - In-
. arelated area, the FAA will improve the efficiency of the NAS by implementing a low =
cost surveillance system that enables “free flight” capabilities, minimizes runway
incursions, and provides coverage in existing non-radar areas. @~ G
" The FAA is also improving aviation weather analysis and forecasting capabilities by -
developing algorithms for the next generation weather radar and other new radars as
well as developing an airborne:humidity sensor. ’ T G

The FAA is researching the development of standards and guidelines for the
certification and-end-to-end testing.of air/ground;software intensive:systems: - They ‘are
also studying: applylng commerctal-off-the shelf |tems wrthln the NAS ground systems
andawonrcs S RSN SR e B : :

A jOll’lt FAA/ NASA program seeks to appty advanced technologles to |mprove avratron ,
safety, reduce delays, remove constraints:to flight operations, provide better .
management of airspace and airports, and develop new aircraft-avionics; sUch as:. o
airborne weather graphics of hazard alerts (wind shear, microbursts, and gust fronts).

In its Transit Intelligent Transportation:Systems program: {previously known @s the - ="
Advanced Public Transportation Systems, or APTS) the FTA is-researching advanced
transit customer information (e.g., routes, locations, and arrival times) technology
throughtits *smart™ kiosk systems-at transit stations. 'They arealso evaluating advanced
bus'stop:signs, regional fleet'management, route: guidance, multi-purpose “smart” cards
for passengers, and other technology advances for possible application to transit.
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The Department’s Bureau of Transportation Statistics (BTS) is assessing the potential

- impacts of various types of future.PNGV yehicles.on the transportation system-asa- .
whole.. Th|s research is. belng conducted by RSPA ol-pe National Transportatlon .p;;., :
Systems Center and covers such areas as: changes,«rn fuel and materials-supply . - -
systems and mfrastructures and the safety of the new: vehlcle desrgns components fT
and highway barriers. R Ty T

Within the ITS program, FHWA, FTA and NHTSA are collaborating on the.Intelligent . -
Vehicle Inrtlatrve program to pursue a wrde range. of ITS technologles to improve the .
safety,. efﬂcuency, and mobrlrty of transportatlon systems The program erI develop
critical subsystems of the.most promising concepts; on-board diagnostics to warn.
drrvers of faulty systems (e g., -brakes and lights);. vehrcle .emissions monrtonng
systems; enhancements to crash avoidance through vehrcle—to-vehlcle and Irmrted
vehicle-to-roadside communication and cooperation; commercial motor vehicle
monitoring systems; techniques. for the automated identification of vehicles crossrng il
~ borders; and an assessment of user demand and socretal and mstrtutronal issues..

The ITS information systems technologies mclude fonrvard Iooklng radars blrnd spot o
sensors, and color video sensing.. Included mthe.gIVl program are evaluations-of: ITS. -
rural appllcatlons such as weather. and safety -advisories and mobrlrty managemn nt; .. _
prototype public transit demonstration systems such as passenger smart cards,, transrt
information, and fleet management; and prototype collision avoidance systems This
latter evaluation will cover safety aspects- of automatic:collision notification, rntellrgent
cruise control and automatic on-the-road. inspecting of. heavy trucks. .. .

NHTSA is researchrng advanced occupant,p_rotectlon |n3var|ous crash modes mcludrng ¥
frontal, side, and rollover crashes. Priorities.in this.area include. roof crush. resrstance
advanced restrarnts rollover protectron vehlcle-,to vehlcle collrsron compatrbrlrty,
aggressivity of interior surfaces, and offset frontal crashes. The FAA is worklng wrth
NHTSA to explore improvements in aircraft child restraints.

NHTSA is addressrng the preventron of crash flres and therr mrtrgatron through research;:j
on vehrcle fuel system crashworthlness ﬂammabrllty of vehlcle interior materials, crash
have an Automated CoIIrsron Notlflcatron program in the ITS program to reduce the trmef ;
between a crash and the delivery of hospital-based emergency services to victims,
especially for unwitnessed, single person crashes.in rural areas. In addition, NHTSA is -
evaluatmg the potentral benefrts of ITS- based coIhsron avordance systems and rs e
assessing the safety |mpacts of new: ITS‘p’roducts N ~ . L

The development of ITS archltecture andstandards erI ens the. lnteroperablhty and '
compatibility of ITS applications, systems and components as well as the
standardization of the efficient processing.of time-varying. transit information on a
Geographrcal Information System (GIS). Also under development a ’
program are the following:
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~ methods to assess thei
e Increase the unders

weapens and |I€1U|d explosives; -
Evaluate new secunty tech logy an
envrrcnment ¥

mstrument meteorologl
technologles mcludl}-,f ;
antennas; »
Faculltate reliable, aII-weather;operatlons fer general
passenger and cargo alrcraft

Establish standards‘,, ~ C
airspace; ' \ Gt
Produce separatlon approachand route:procedures for “freeﬂlght” and’ analyze




The FAA has two major research and development programs to incorporate:GPS -
capabilities-within their. future-National-Airspace: System. :The first of these is the Wide
Area Augmentation. System for-en route airspace; which will-also employ two:way air-+
ground data links for the automatic-dependent surveillance of air traffic. The second is
the Local Area Augmentation System for terminal air traffic; which will use. drfferentral
GPS with a two-way data link for precrsron arrport approaches ORI SR R

3. Communlcatlons Systems

The FAA is developlng new. specral purpose arr—to-ground and ground-to-alr data Irnk
capabilities that will include airborne graphical weather services. The FAA is also
studying low:cost general aviation-avionics employing new satellite and-data link -
technologies that will allow. general. avratron«alrcraft to. become repeater statrons
transmitting continuous weather observations. . : .

The Coast Guard is assessrng new and emergrng commercral commumcatrons systems :
to meet mobile communications requirements and improve their rellabrlrty and
effectiveness; as well as innovative: systems and methods to provide operators with- - -~ -
single-point access to all current and historical reporting requirements. - :

In its Communication-Based Train Control program, the FTA is beginning:the
automation of transit trains to achieve improved “smart” grade crossing- protection
coordlnatlon W|th mtelllgent road systems and faster service wrth less vehrcles

As a part of the lTS program, the FHWA is developmg anew data communlcatrons
protocol that will allow: communication between traffic.control devices of drfferent types
and manufacturers. OtherITS research is: belng conducted to T ,

. Resolve the technical issues related to the allocatron of the 5850 5925
Megahertz band intended for multiple ITS uses;: ~ S

¢ -.Provide a standardized high: speed FM carrier system asa data channel for
vehicles;

o - Establish an AM sub-carrier system for rural and W|de-area ITS vehrcle
communications; and o

« |dentify potential-interference issues and alternatlve systems for: ITS
communrcatrons

’Long Term .

PR UG LAY

The FAA has»already begun to study 21st century communrcatrons technology, such as
personal communications systems and low-earth - and-medium earth orbiting: satellites,

- and to assess:the-extentito-which they may-satisfy: future National Airspace System
requirements-for feliable and high:capacity:communications. The studywill also’ensure
conformance with the open systems interface model to enable the use of off-the-shelf
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advanced technologies with

DOT is-also: actlvely engage
cooperative:ventures with oth s, th tor ¢
community. For example un O Y ndustry k
‘the FAA and the FHWA can seek to develop andmcorporate earable, compact ultra—
wide band, spectrum efficient, clear channel radlos for Iand air, and marine: - ‘
transportatlon uses. ~ ~

The U.S. Coast Guard is mltlatmg a\/SmaII Busnness Innovatlve Research (SBIR)
SOlICItatIOH"-'tO desngn:;fthe mteroperab ' hat will

dashboard mstrumentatron op
requ«re an electromc connectlo

monltonng of electronlc mtrusnons and the development of'wnde-wew hlgh; resolutlo,
three dlmensmnal dlsplays of vehlcles in traff ic. \ :
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runoff: and-efforts to' reduce aircraft emissions: ‘It also'includes electric'propulsion and -
battery concepts, advanced internal combustion engines, hybrid designs, new aircraft - =
engine concepts; and the application of innovations such as fuel-cells and flywheel - =
energy storage. PR o EERLIEE Y ot et

The near term research programs in this enabling technology area are organized in:four -
categories. These are: (1) Engines and Fuels; (2) Emissions; (3) Advanced Batteries = -
and VehicleElectrOnic Systems; and (4) Light Weight Vehicles. S A

Near Term
1. Engines and Fuels

In research similar to that in the. PNGV for automobiles, the FTA is-researching electric..
and hybrid-electric buses in its Advanced Technology Transit' Bus (ATTB):program. .

The Coast Guard is researching fuel conservation alternatives, including alternative
fuels and electronic engine control systems. It is also assessing the possible - -~~~
replacement of existing diesel-electric propulsion systems with advanced fuel cell R
modules by participating with ‘MARAD, RSPA, DARPA, the U.S. Navy, NOAA and. =
DOE, in a joint project to build and:test-a nominal 500 kilowatt fuel cell demonstration =
module. el S AT

Under the FTA’s Advanced Bus Propulsion Systems program, development of hybrid- -
electric and electric technologies and vehicles are taking place. FTA’s fuel cell transit =
bus program is developing and demonstrating both the phosphoric acid fuel cell and-the: -
proton exchange membrane fuel cell as the propulsion system for 40-foot transit buses. -
The FTA is continuing its involvement in the safety:issues of alternative fuels in transit. -
applications:* S SRS TR Sy e e e e

The FRA is developing a light-weight, turbine-powered locomotive suitable for high-
speed intercity passenger train operations. They are also continuing research and :
development of an energy storage flywheel device and a high-speed alternator for

incorporation into the locomotive. O TR e

The FAA is developing improved manufacturing process standards for premium.quality .
titanium alloy turbine rotor components. They are also studying the prediction of hard
crack formation and growth and reliability improvements in.titanium engine components..

2. Emissions

The Coast Guard is studying exhaust emission levels of sulfur dioxide.and
on its vessels to develop strategies to.reduce pollution. ... .- =
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that might-be an:impediment to t

3. Advanced Batteries and Vehic‘le E/efctronic SyStems o

The FTA is demonstrating and evaluatmg a number of advanced batterles and
recharging options for transit bus apphcattons They are also;demonstratlng and .
evaluatmg a number of hybrid-electric and !electnc compone and subsystems for
transﬂ bus apphcatlans E L '* e e TR O R

i ;5”“

4 nght Welght Vehlcles

|mpacts F
improve

ectric: pr@pulsuan
d envnronmental Voo
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traffic; identifying ground:vehicle-and aircraft-hazards; assessing the: quality of-
pavements, bridges and:other:structures; determining methods forimproving air: =& 4
navigation:and: vessel-and aircraft safety and security;: advanced weather,air pollution;
and explosives sensors; and new night vision techniques. Many of these ‘programs:can’
also benefit from the recent introduction of new low cost microminiature devices that

have been developed by industry. These include “smart” sensing devices (like shape "
memory-alloys) that can:adaptto structural stresses, :small in-vehicle emission'sensors;’
and miniature gyroscopes and accelerometers that will form:inertial platformsto- = =

measure vehicle rotational stability, speed, and-acceleration forces.: .= -

The near term programs in the sensing-and measurement technology-are grouped ‘into” -
four categories. The first involves sensing of the' environment (e.g., -winds, oceéan
currents). This is followed by monitoring ‘of vehicles and:drivers: non-destructive:testing
measurements of materials; and position sensing.

Near Term
1. Environment Sensing "~

The FHWA is developing a new ultraviolet head lighting in combination with: fluorescent:
delineation and signing to improve night-time driving visibility.
The FAA is developing a system to improve the detection, monitoring and alerting of
aircraft:to. hazardous mountain winds. They also have'a SOCRATES ( Sensor for
Optically: Characterizing Ring-eddy Atmosphere Turbulence:Emanating Sound):ground::
system: project-that will provide an early warning to-aviation-of clear air-turbulence;wind.
shear, and wake vortices from the very low frequency signals ( 50 Hz) signals of these
hazards.

The FAA is developing an aviation gridded weather forecasting system that will provide

improved:information‘on-icing: conditions ;- storm growth:and decay, turbulence and:: - ==
airborne humidity.. They are studying: the remote sensing of icing and ice droplet ~ 5
accretions on aircraft; along with prototype:technology to assess icing ‘conditions =7
remotely. They are also developi ng automated-airline passenger ticket screening; vand:
bulk and trace detection Systems. = © 7 =0l i e BB s L e s

The FAA is studying disease:transmissions:via aerosols in-an aircraft cabin: EISTRE L
environment:: They are developing an aircraft tower environment that can:provide an.
operationally useful enhanced or synthetic view of the-airport surface:during periods of :
low or zero visibility.

To improve transit security in subways, the FTA is researching the integration of a
number of Urban Chemical Release Detector (WGRD),. sensors to;reduces the false alarm
rates caused-by existing subway interferents: (e.g:normal.gases and NaPOrs). 5o i
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The Coast Guard is:developing-analytical methods for determining ocean surface. -
currents for-search and rescue mission plannmg - They are also assessing the search
performance of mght vision: goggles and: their use: wrth a Iaser rllumrnator system on
search and rescue helicopters. e : 5 : .

The FTA is researching thermal scanning, electromagnetlc pulsing, radar, and high
resolutron ultrasonrcs for the mspectron of transrt tunnel degradatrons (e g., vrbratron
water) . 2 SR , BUCDE SRS

The FRA is studyrng the mrtlgatlon of rallroad noise: through actrve suppressron and
researching noise that comes from the train itself or specific components that might be. -
an |mped|ment to the deployment of hrgh speed tralns

2 Monltorlng of Veh/cles and Drlvers

The FHWA is rnvestrgatrng the use of a ‘black box devrce developed at Sandra
National Laboratories; on commercral motor vehicles to assist in understanding the
causes of crashes. A related capabrllty to use GPS position sensing with automobile
condition in an-accident ( e.g., front and:side:-damage, and overturned vehicle) for
automated 911 emergency responses has already been developed commercrally

NHTSA is developrng rmproved methods for the detectron of |mpa|red drrvers alcohol
and drug use, to alter their unsafe behavior-and attitudes. S SEo

3 Non-destruct/ve Testlng i ';:ﬁrt;:f:i

The FHWA is conductrng extensrve research in rts Non Destructrve Evaluatron (NDE)
program. ltis evaluating over twenty different wave emitting devices for measuring the-
quality of-bridge beams, decks, and foundations, and is constructing a non-destructrve
evaluations calibration facility. :

The FAA is:developing ultrasonic and: eddy current mspectron tools for the i rn-servrce
inspection of aircraft engine components vy ,

4. Posrtlon Sensmg

The FHWA is: mvestrgatmg new: surverllance capabrlltles for monltorrng and respondlngr :
to wide-area traffic conditions: .- £ ot S e

The FAA.is studying the:concept of transitioning to a satellite-based navigation system.
that includes a strategy for decommissioning:older ground-based systems. -~ The FAA is
also researching the augmentatron of GPS to meet crvrl avratlon needs with a srngle e
navigation:-receiver: RS L : L o
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The FAAis completing the development of prototype airport surface technologies to
modulated continuous wave radars, and other secondary sensors’ Wl|| be evaluated wnth
the aid of an aircraft target detector. ok o

Long Term

FHWA's research on “smart pavements” and weather reporting could lead to the
introduction of low cost miniature sensors and short range radio frequency transmitters
that could automatically report hlghway weather and road conditions toa central traffic
management center. " » : :

FHWA and NHTSA can collaborate with industry to develop low cost miniature inertial
platforms to measure and enable the automatic correction-of unstable vehicle
conditions. The FAA can investigate using the Sandia “black box” concept aboard
general aviation. aircraft, as well as high-speed airline passenger screening systems
that combine: vonce physmloglcal and travel profile recognltlon techniques

The FAA is |nit|at|ng an SBlR solicitation to assess the feaS|b|Iity of a cosmic radiation
monitor of single event upsets by high energy particles that could adversely affect new:
advanced digital avionics and flight control systems. They will also study the use of an
airborne version of the SOCRATES system so that pilots can get more immedlate
warnings of clear air turbulence, wind shear, and wake vortices. .

The FHWA is initiating two SBIR solicitations that may also result in long-term R&D
products. The first of these is a feasibility study of techniques to develop an automatic
truck or trailer body and cargo classifier using advanced video or-other non-intrusive
detectors. The second is a study that may ultimately develop a low cost, high

resolution infrared laser sensor of pavement profiles that can be taken at highway
speeds. e ~

NHTSA is initiating an SBIR solicitation for a low cost, low maintenance system that .
may significantly improve the recognition of bicycles by motorists from much longer .~
distances.

The U.S. Coast Guard is initiating an SBIR solicitation that may, over the long term,
provide an inexpensive collision warning device for the detection of large vessel =
locations and speeds that can be used by recreational boaters. .

Finally, the Department can-collaborate with the EPA and other federal.-agenciesona - -
new and more effective family of pollution sensors. These will include advanced, wide
area, remote laser sensors that can pinpoint air pollution sources.over:a large region. .
DOT can also promote research on micro/nanotechnologies and portable, broad-band, -
real time monitoring and detection systems.
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F.  Analysis, Moydeling, Design and Construction Tools

Research in this area focuses on developing and improving the tools, knowledge

bases, and techniques used by researchers to investigate specific technical or
operational topics in transportation. There are many different types: of DOT analysis,
modeling, and construction tools. They can be classified in four different categories: (1)
characterizing the environment of the vehicle, aircraft, or vessel operators; (2)

improving safety, (3) improving operating procedures, Pparticularly where major changes
occur in transportation systems due to the introduction of new technologies or concepts

such as ITS or free flight; and (4) risk, investment, and planning analyses.
Near Term |
1. Characterizing the Environment

FHWA and NHTSA are both active in characterizing the motor vehicle operating
environment. The National Advanced Driving Simulator being constructed at lowa

State University will be used for human factor, safety, and vehicle design research.
FHWA is applying emerging behavior theory to model driver behaviorin‘a traffic - - =
simulation environment. SRR ISt

The FRA's Research and Locomotive Evaluator/Simulator ( RALES);located at the -
llinois Institute of Technology Research Institute, is used in‘locomotive engineer
workload, stress, and fatigue, and fatigue mitigation studiés, and for training purposes.
It is a full-motion based simulator, with a visual projection display and a sound system
augmenting the motion, that provides a high-fidelity simulation of the in-cab-experience

of a locomotive engineer. -

The FAA is developing an improved global aviation emissions forecasting ‘model for the
evaluation of thé"éfthﬁbsph’e%riéflféffeét‘é'?b"“f"ff?aﬁ\';/iatio’ﬁif' ‘They are also studying the improved
characterization of ionospheric conditions that might affect the availability of GPS - .

signals. ~ -
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2. Improving Safety

NHTSA is performing biomechanics research to address the human consequences of
automobile crashes. Impact injury research,. human surrogates, and computer models '
are used at its National Transportation Biomedical Research Center (NTBRC) to.
evaluate the extent and severity of potential crash injuries. . :

NHTSA is studying the feasibility of discrete event simulation modeling of the early .
phase of air bag deployment. They are also developing a vehicle occupant simulation. .
model to evaluate head and:chest injury severity during crashes, particularly for-brain.
soft tissue damage from head rotational motion. ‘

NHTSA is studying the physical conditions and human consequences of real-world
crashes in three areas. These are: (1) gaining an understanding of human body
experiences in a crash and their relationship to the extent and severity of resulting
injuries; (2) constructing dummy components and other mechanical trauma assessment -
devices that evaluate human risk; and (3) developing advanced computer models to '
understand human injury mechanisms. Emphasis in these areas will be on the
biomechanics of pediatric injuries and the development of test dummies for three and

six year-old children and females. S o

For the PNGV program, NHTSA is developing finite element models for evaluating both
the crashworthiness of new vehicle structural and material concepts, as wellas. -
aggressivity and compatibility factors for future cars of different sizes during.crashes.. .

Using computer simulation, FHWA has demonstrated major successes in evaluating the
performance of roadside hardware designs (such as slip-base sign and luminaire .
supports, guardrails, median concrete barriers, end terminais, etc.). Major increases in
computational efficiency have-been demonstrated using parallel processing technology.
For example, a crash simulation that would take a week of processing timeona ..
standalone work station takes less than one-half day on eight similar prgcessqrsf - -
running in parallel. In the near future, this will allow efficient modeling of crashes a__nd: :
results in computer tools and models that can be run quickly to obtain desired crash

performance analyses.

The FAA is developing models and inspection procedures to insure the safety of aging
aircraft against materials fatigue and fractures due to corrosion. They are modeling the
uncontained debris from engine rotating components and a model for the airframe
manufacturers’ evaluation of aircraft catastrophic failure protection. They are also
developing finite element models for the evaluation of airport pre-stressed fibrous

- concrete pavements and joints, as well as an analytic mode! for composite structures to
impact damage.

The FAA, NASA, and RSPA’s Volpe National Transportation Systems Center are
collaborating on a joint program to develop models and simulations that characterize
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aircraft wake vortex hazards. - Flight test simulators wrll also be developed to determme !
if reducmg the currentalrcraft separatron standards is feasrble e 7

The FRA is developmg models to evaluate the crashworthrnes S of locomotlves and
railroad passenger cars to reduce the probabrlrty of fatalities: and injuries:from end-to-»
end and raking impacts. They are modeling not only the existing structures of cars and :
locomotives, but also:crush zones and: seatlng, passenger restralnts and s
compartmentalization techniques. - = - R B :

The FHWA is developing-a computer based tool that will be used to evaluate.the safety, :
implications of geometric design alternatives throughout the planning, design and

review phases of highway construction and reconstruction projects. The lnteractrve
Highway Safety Design Module (IHSDM) is being developed under the council of seven
State departments of transportation to assure that the final. ;product is responsive to the
needs of the user community. FHWA has established cooperative research and
development agreements with civil design software vendors so that IHSDM will be
integrated into commercral desrgn products delrvered to hrghway planners and
designers. - ey e ; B e SEES o

3. Improving Operatlng Procedures |

The FAA is developrng srmulatlons of the air trafflc control center arrway enwronment to :
help increase capacity, reduce delays, and lower maintenance and operating costs. It
is also improving:two existing models (SIMMOD and. NASPAC) -of airport layout desrgn
and airspace routings, and developing.the National Airspace System Infrastructure -
Simulation (NASSIM) to evaluate current and new hardware programs agalnst “free
flight” requrrements - e R R O

NASA is modellng the operatlon of en route air: trafflc control sectors and the lntegratlon :
of this capability into a network model of the Natronal, Airspace System to: estimate the
fuel savings from optimal routes obtained from the: lmplementaﬂon of ‘*free ﬂlght" .

The FAA will complete the development of a passenger and baggage flow modelrng
tool to enable less:intrusive and higher throughput security screening at airports. They
will begin‘the modeling and simulation of proposed: Decision Support System data link -
services. The FAA is also evaluatlng the suitability of analytical modeling as a
substrtute for evacuatlon tests durrng the cert|f catron of new passenger alrcraft

The FAA is performrng both operatlonal analy3|s and human-ln-the-loop srmulatlons of
new NAS air traffic control operational concepts: ‘These: include analysis of sector - -
sizing, how to identify traffic flow and density in a non-route environment, how to size
and shape the sectors to meet the flow, and how sectorrzatlon is to be used in the

future
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The FTA is developing a simulation to assess improvements to transit quality of service, -
customer satisfaction, paratransit capacity, different fare collection systems, and bus =
clearance and boarding and alighting times. They are developing a simulation of the
transit environment, including medical triage, contingency transit, emergency
evacuation routes, and vulnerable location points, all of which will aid security personnel
in responding to catastrophic transportation events. Finally, FTA is researching
advanced simulators for the training of transit vehicle drivers to adapt to real-time
location, route, and vehicle status information (e.g., fuel economy, emissions).

The Coast Guard is developing software models to improve search planning tools and -
methods, to evaluate waterway performance, to determine ship transit risks, and to
improve responses to oil spills. [ o G

MARAD is developing a prototype intermodal freight planning model.
4. Risk, Investment, and Planning Analysis

The FAA is investigating models of the future National Airspace System to gLnide' R&D
investment decisions.

The Coast Guard is developing software models of how ships use coastal 'zon'e
waterways, to aid in capacity planning. T e S

FHWA is developing analytical models for estimatingy ITS-related fuel savings and
emission reductions, as well as other safety, capacity, economic and public benefits. -

FHWA is creating an Interactive Highway Safety Design Model (IHSDM) to evaluate the
safety implications of highway planning and design decisions. lt is also working on
models of risk and uncertainty in transportation, data collection and panel survey
mechanisms (for the 2000 Census), and multimodal issues,:including tradeoffs to .
optimize expenditures among the modes, and congestion relief and mobility -
enhancement strategies.

The FRA is undertaking corridor risk analyses, as well as cost and business benefit
analyses, of Positive Train Control systems to support their collaborative rulemaking
activity. : pe SRR e ,

In its Aviation Safety Risk Analysis program, the FAA is developing and enhancing

critical performance measures on aircraft design and maintenance, discrepancy reports,

air carriers, air agencies, and air personnel. SR e C O o
Long Term

Among the projects with a longer term horizon, MARAD’s National Coastal Shipping |
Study is researching the modeling and design of innovative waterborne transportation
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systems. The FAA is developing models that can be used to predict the noise profiles
of rotorcraft.

There are a number of initiatives in the FHWA, including: an Interactive Highway Safety
Design model for two-lane rural and multi-lane roads; models employing pattern
recognition and neuronets to perform hydraulic analysis and to assess pavement
performance and the fatigue life of structures; and advanced computer software and
systems to provide more accurate assessments and analysis of transportation systems
and technologies.

DOT is developing models to determine the impacts of telecommuting on transportation
congestion, delay, and pollution. For example, the Office of the Assistant Secretary for
Policy has been working with the FHWA, FTA, EPA and DOE in sponsoring the
creation of a large, Transportation Analysis and Simulation (TRANSIM) system by Los
Alamos National Laboratories. TRANSIM will be a valuable micro-simulation
forecasting model that will estimate activity-based travel demand (e.qg., to work,
shopping, and recreation), intermodal trip planning, and traffic congestion and emission

concentrations. :

DOT is working with the Department of Commerce on models that will predict the
effects of population shifts on transportation infrastructures, and with other federal
agencies on models that will determine the investments needed to prevent
unauthorized electronic intrusions into key transportation information systems. DOT will
also develop advanced multi-modal models for the simultaneous design of vehicles with
their infrastructures, and simulation tools for optimal system design, testing and
operations. ‘ :
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A. ‘Thes;Government Performance a'nd5,Res;ul;ts;'~ et(GPRA)

The Government Performance and Results Act (GPRA); P.L. 103-62. enacted on
- August 3, 1993, requires the development and use of perfo mance measures for
- agency management Ultimatel, ‘a seven 'to lead to use of
performance, measures for allocatrng budgets

' GPRA focuses on assessment of the broad outcomes of government programs rather o

than particular outputs produced by agency: expendltures The difference between
“outcomes,” “outputs” and “rmpacts” is central to GPRA. These drstlnctlons are
conceptually strarghtfonrvard o , -

‘ Outputs -- The direct, tangrble resuIt of an actlwty Products or servrces generated bya"
.. program or organization and provided to the publrc or to other programs or
: organlzatrons Generally, outputs can be measured on an annual basrs

Outcomes -- A result, effect, or consequence of the output in the performance or-

- characteristics of the transportation system, including its effect on the nation. An
outcome is typically the cumulative result of actions of ‘many parties throughout the
: transportatlon enterprrse and is very often affected by factors external to the

: orgamzatron i : SRETR i RN Sl o

Impacts -a Ievel of consequence even broader than outcomes ThIS relates outcomes
- to changes as perceived by users and provrders of transportation, and the socrety asa .
whole. Impacts can have a long time frame and.be difficult to quantify: they can

include both beneficial and adverse effects. Table V-1 presents several |llustrat|ve
examples to clarify these concepts : —

- Performance measurement requrres an assessment of the; gree to which outputs o
~ this case, R&D results — meet the needs and expectatrons of the customer —the entrty;, :
for whom those results were created. In many cases, DOT research organrzatlons are '
- responding to stated mission-related needs of their Operatrng Admrnrstratron

Examples include equipment and system improvements needed by the FAA and U.S.
Coast Guard to perform their functions, research and analysis to guide how regulatory
responsibilities are met, and studies to- gurde ‘and support polrcy décisions. In R&D
drrected more specrt” cally at advancmg the system rn general such as lmprovements |n ;

consugnees a ndrvrdual travelers
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Table V-1. lilustrative Examples of Outputs, Outcomes and |mpacts for DOT R&D

R&D OUTPUT | INTERMEDIATE | ~ OUTCOME IMPACT
OUTCOME
Consensuson - | Guidance'to state Interoperable and :Redu'ced highway

Information - and local | consistent natlonal congestlon greater safety,
Infrastructure, implementers system; faster better system performance
National Architecture | _implementation
and Standards ‘ R
Operational | Widespread Reduced air traffic | Improved aviation system
NEXRAD weather deployment of delays and accidents | safety, efficiency and
radar technology 1mproved weather | due to weather | service levels

A | radar y"_‘,condmons o o
Available new Deployment of " More'effeCtliVe search | Improved marine safety.

technologies for - - -
marine search &
rescue -

|| improved search & -
-rescue tools .

~and rescue activities

| Additional lives saved .

Increased technical
understanding of
motor vehicle
crashiworthiness and
biomechanics -

standards

Regulatory

crashworthiness

Reduced injuries and

fatalities in highway

.| crashes.

Improved highway ,r-safet}r, :

Additional lives saved

Available alternate-
fuel buses and
operating’
understandlng of
them"

Purchase and
deployment of new

*|'buses by’ transit

agencies

Reduced air pollution

from bus operations

Improved air quality in-

urban areas

B.  R&D and the DOT. Annual Performance Plan

As requrred by GPRA the Department has prepared the FY1999 Annual Performance o
Plan, based on the. DOT Strategic Plan, that defmes the performance mdlcators and o
goals —the measures. and targets — that WI|| be. used to judge progress in advancmg thef
nation’ S transportatlon system The Annual Performance Plan will serve as a link
between the Department’s strategrc goals annual goals and the DOT budget program
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activity- structure Itincludes-a basic set of system-level. indicators that. DOT will use to-
measure progress toward its goals in FY1 999; these indicators. provide: the startlng
point for development: of perfe rmance. measures for long-term outcomes and |mpacts

Research, development and technology actrvrtres pose a specral challenge wrth regard |
to performance measurement. They are generallyicomponents of broader programs - :
dlrected toward specrf c Jmlsslon responsrbllltres ar -the-

transportatron world federal actrvrtres are generally.ronlyf,‘,_L part = Xften,a small part of
achieving final outcomes. Much of the responsrbrllty for rmplementatlon falls to the
private sector and state and local, public. agencies:; M

the research that contrlbutes to thern The relatr
|mpacts is suggested in Frgure V-1' i i e

Wprogw‘ms and to |ncorporate R&D actrvrtres |
|nto the broader framework of the Annual Performance Plan : -

Flgure V-1 Relatlonshrp between R&D;and tyutcomes

r R&n
| PROGRAMS |

| mpLEmENTATION | [

C.: Other Measures of Success o

GPRA provrdes an. |mportant and useful framework for managmg R&D and assessmg
its value, but it is focused primarily on the (degree to which specrf ic budget |tems have
achreve”’”’therr expected results The Depart‘ment’s resea

] th ‘r ways that
respond to dlfferent basrc questrons The natureof transportatron vresearch as'an’
enabling element, rather than an end in itself, imposes an inherent uncertainty on any
attempt to measure success ar ultrmate m acts

effcrencyo a partrcular research?effort - the degre 0 which minimal resources and/or
minimal time were required to meet the objectives of t e"work with'a® hrgh quality-effort.
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Particularly for exploratory research, and for R&D D activities in‘the aggregate, one can
also qualitatively assess effectiveness: the degree to’ ‘which investment, policy,
regulatory and operational decisions are affected by the research, and viable new-
optlons and solutlons are created and charactenzed

These two notlons ‘efficiency and: effectrveness -.can be combrned in seeking to
assess the cost-effectiveness of research, which requires the ability to quantify potential
impacts in economic terms. The ultimate economic impacts of R&D often are: far |n the
future and depend on many externalities-and unknowns As a result, only’ rough :
estrmates of cost-effectrveness are lrkely 10" be possrble in the near term ‘

When assessing R&D outputs and mtermedlate otitcomes; the focus is on satlsfyrng the
expectations of the “direct” customers: “the entity that’ requested the work, the one to -
whom the research product will be delivered, or the party that takes the next step in
implementing or applying the results. But from a broader perspective, transportation -

has a significant impact on the nation as a whole by playing a pivotal fole in-economic ~
development, productivity and global competitiveness. The performance of the
transportation system shapes the level of personal mobility and the quality of life of
virtually everyone. Thus, the whole society is' ultrmately affected by the outcomes and
impacts of R&D, and in this sense can be seen’ ‘as a‘customer. It is this “customer” that -
is being considered in assessing the degree-to'which research outcomes and impacts
support National and Departmental strategic goals. Measures of these impacts are
typically indicators of overall'transportation ‘system performance, such as number of
fatalities, degree of congestion, and availability and cost of services.” Table V-2 -
suggests a set of candidate measures relevant to the long-term impact of R&D on the
nation’s transportatron system for each of the DOT strategic goals. However, the
linkage is not direct; many factors-in addrtron to R&D affect changes in these indicators.

D. Application of Performance Measurement to R&D .

Performance of R&D should primarily be assessed on the basis of its direct output —
how well and efficiently it is performed -- and the degree:to which-it meets the needs of
the programmatic function it is supporting. In compliance with GPRA, the following
general approach has-been developed for- applrcatron at the level of R&D prolects

1 Def mtlon of Customer(s) deﬁnltron of the dlrect customer(s) and prrmary
stakeholders ‘entities with a strong and active interest in the research itself, or
in the downstream outcomes assocrated wrth it.. SR S :

2. Def mtlon of Goals delrneatlon of expllcrt goals for the research what the
customer: expects to get at the end f the measurement perlod These goals are .
.- to have a clear link to the, overall»,p' Vgram and organlzatlonal goals deﬁned by
. the Departments Strategic-Plan. - T e e
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Table V-2: Suggested Impact—Based Performance Measurements

. for Transportatlon
Strategic Goal B Impact-based Performance Measure ‘

. SAFETY * Reduce speeding-related fatalities 5% by 2000. -
Cooma s e Reduce alcohol-related trafﬁc fatahtles from 17 OOO (1996) to: |
11,000 (2005):. F R B

‘e " ‘Reduce motorcycle—related fatahtles and mjunes 5% by 2000 '
e Reduce highway fatalities and injuries 20% by 2008:°

. Reduce Chlld occupant fatalmes 15% by 2000 and 20% by

. ECONOMIC' GROWTH

\AND TRADE
‘w1thm 10 years’ and 50% w1thln 20 years.
 Reduce the time to transport goods and freight by at least 25%
: = Wlthln 10 years and 50% w1th1n 20 years

. HUMAN AND "

NATURAL -

ENVIRONMENT
- NATIONAL SECURITY |* 1

. ,of 5,‘w1th1n 10 years)and,a factor of ‘~10"w1th1n~20 ears SRR

3. Def' nition of Performance Measures: consultatlon wnth customers and’ pnmary i
stakeholders to identify.th perfo man i inm ntv of thelr
goals for the research Y. W

%~|mprovement ' ',axmtamab‘llh.ty
%lmprovement eliability
% increase in capacity

% increase in energy efficiency

o
e & o 0 .9
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- 9% increase inspeed. ¢ oo T
% increase in strength -~ - .
% reduction in emissions and/or waste products
% reduction in life-cyclecosts -~~~

The way in which DOT's R&D contributes to outcomes and to national goals is primarily
through the organizations and programs supported. The terms by which it is measured
thus vary depending on which of the primary DOT roles the R&D supports: operational
missions, regulatory functions, or national needs. L

R&D to Support Operational DOT Missions. Much of the Department’s R&D is in
support of DOT programs responsive to specific opérational functions embodiedin. -
legislation and agency mandates. For example, a substantial portion of the FAA R&D
budget is associated with evolution and renewal of the nation’s air traffic.control. =~
Research also provides a necessary foundation for the wide spectrum of services -
provided by the U.S. Coast Guard. Measures for R&D contributing to these roles would
logically be based on aviation mobility (e.g., number of traffic-related delays per
100,000 flight operations) and marine safety (e.g., number of recreational boating
fatalities.). ’ I :

R&D to Support DOT Regulatory Functions. Many other DOT responsibilities, primarily
concerned with safety, involve development and promulgation of regulations, standards
and specifications. NHTSA's motor vehicle regulatory process, for example, requires
research to understand crash causes, identify and assess alternative approaches to
their elimination or mitigation, and economic and other adverse impacts on affected
parties. In addition, rigorous cost-benefit analyses, assure that regulations or-- -~
standards are warranted, and establish that the proposed approach is the most cost-
effective. R&D can also foster the development of tools and procedures to reduce
costs borne by the government, and for the-affected parties in certification, inspection
and enforcement activities associated with regulations. A possible measure, reflecting
the success of R&D underlying a regulatory program, for example, might be the number

of hazardous material pipeline failures.

R&D Directly Responsive to National Néeds. A large portion of the Department's
research is primarily irtended to bring about substantial technical improvements by
direct stimulation of significant innovation in the transportation enterprise, rather-than
through mandated functional responsibilities. For example, the Departmentis
extensively involved in guiding and shaping public investment'in the transportation-
infrastructure through trust fund grants. More than $75 billion is spent annually by all
levels of government on maintenance and construction of highways: about one-fifth of
this amount is federal funds. R&D that reduces the cost and extends the performiance
and lifetime of roadways and other transportation infrastructure can be avery -
worthwhile investment. A A e SRR
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DOT.research and. technology initiatives: can play a significant part in stlmulatmg and
accelerating activity: in.the private: sector, resultmg in major: innovations in
transportation.: Although development of advanced transportation technology and’
improved operations is largely 'the responsublllty of non-federal government entities and
the private sector; focused federalinvestment in research, ‘development; testing, -
evaluation, and prototype deployment can have srgnrf icant impacts. This is particularly:
true when market-driven R&D efforts are delayed by technologlcal and other
uncertamtres or mstrtutlonal |mped|ments v : ek

Justl s m:the case ot research m support of specrf c DOT orgamzatlons and operatronal; :
missions, ,,;hegmanagement and technical quality of specific outputs remains key for .-
near-term (e.g:, annual GPRA): perforrnance measurement “However, these actlvmes el
are large programmatic initiatives conducted for a very broadly defined “customer”: the
transportation enterprise and the nation as a whole. The “customer needs” in these .

~ cases are inherently embodied in th c goals, which thus become the
focus of performance measurement. This shifts the emphasis from o outputs to
intermediate outcomes — closer to the final impacts, but requmng a substantlally longer
period to become manifest and allow substantlve assessment. '

For example judgemen ‘ofth forn nce of,program to develop technrcal standards ’
and a national architectur ,,;rappllcatlo of-information technologres to road traffic. -
management and operations would initially have to be based on technical quality ofthe =
process and the standards. However, the real value of the work will be much more =~ =
accurately reflected in the intermediate outcome after. several years: the degreeto... ..
which program results are being incorporated in system plannlng and’ |mplementatlon T
In addition,at that point a sound basis exists for estlmatmg ‘orpredicting potential

changes which the |nnovat|on will generate in indicators associated with specific

strategic goals (e.g., mobility gains, as reflected i m annual:hours lost to delay through
hlghway congestion). , ,

On a stil longer time frame real outcomes and societal |mpacts can be assessed S
based on actual changes in pre-det" ined indicators. Many confounding factors =
necessarily blur the precision of the link between research and final results, but: overall -
judgments are generally possible. For example, the introduction of seat belts, alrbag‘
and enhanced vehicle crashworthlness based on extensive federal and private ,
research and development — have. clearly had a dramatic and quantn‘" able. lmpact in .
decreasing the automobile fatality rate and: crash injury severlty over the last two

decades. ‘However, this example-also- |llustrates the comglexrty of identifying the -

various elements and programs lnvolved |n achlevmg the outcome in order that the
relatlve role of each can be assessed ; G
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Identification of transportation systemrindicators that best characterize progress toward
DOT strategic goals is a key element in the Department’s Annual Performance Plan:
Quantitative linkage of these indicators to R&D projects may.not be feasible in the near-
term. However, it should generally be possible to.identify the manner:in which the
research is expected to achleve an lmprovement -and-estimate the magnltude of thls
impact. o . S -

Many of the quantifiable characteristics of the performance of the U.S. transportation

system can affect multiple strategic goals. For example, congestion has an impact on
every goal.. Table V-3 suggests the relationship among the Department’s five strategic’ -
goals and major transportation system performance categories for which:indicators™® =
exist or-could be d‘evised for specific modal,’ «functiona»l‘ or market subdiV‘i‘sions. > N

Table V-3. Transportatqon System Performance Categones in Relat| on o
S DOT Strateglc Goals. :

| (X suggests a relzat:ionship‘;' XX'suggcsts a strong relatiexigﬁip) A e

Transportation ;SAFA_ET;Y ~ MOBILITY ECONOMIC 1 HUMAN& | NATIONAL
System - : GROWTH & o ANATURA:L R SECURITY |
Performance | - REE AR “TRADE" " ENVIRONMENT |
Categories : S R o C

Safety X - BV X -

Capacity XX ‘ = XX — x ’, T

XX
X
X

Cost XX ST ¢ S : . &

Energy X XX XX
Efficiency

x| x| e %

Environmental | N V X 0 - XX T
Impacts ‘ o ' R

Congestion & X - TEXK - X | X
OtherDelays - : - R

Availability & - o ae X e ] XX
Accessibility. : ;

Trip & Delivery" - X L XX - XX
Time . FEERE . Seivis

EEEE

Relabliyand ~ | X | XX | XX |
Robustness ' SEN EETS NS S S s

Flexibility and X XX XX S R ST TR AT iY TP IEEIED § Gt
Adaptability

%

Ease of Use & XX XX
Seamiessness
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Thesultimat,e;,impIementation;of.‘th;e;m.anyt )OT:R&D programs will depend:most of all on
their acceptance by the users; as well-as the operators and maintainersof
transportation systems within:the U:S. ‘Implementation will not proceed-smoothly - -
unless these groups perceive that the new capabilities will clearly make transportation
more efficient, more reliable, more available and less costly, at no sacrifice to safety
and traveler privacy. -“This chapter addresses efforts by DOT to insure:thatthese -~
conditions are met with R&D products that are of high quality; quickly and easily: - -
installed, well understood-by the public, a’ndf".ope:rated'andimaintairfed?sbyz‘ai:welzlatrained
workforce.  The Chapterhastwoparts: -~ = -~ oo o oo 0

' ‘ issUés é’s;s?een,sby fh'e“.ﬂ'fstakeh.oldefs‘:,},;yavhd‘f A e o e e ey
e addressing: t.he}issuesithatrmay impede R&D implementation. - - -

A. lssues as Seen By the Stakeholders -

There are two major groups of stakeholders that will-be significantly affected as the new
R&D products are implemented in the transportation system. The first, and largest
group, are the users; the second group are the service providers, infrastructure
owners, and manUfacfuré’fs'?ipjf;‘thé transportation system. Each of these two groups -
*‘may have different perspective en among themselves, on what they would like to

see the research accomplish. =~ = 0 e T e

()" The Transportation User Stakeholders” =~ 2 ,
The user category includes primarily individual private vehicle drivers, passengers, and
shippers and recipients of freight. There are an almost infinite variety of user reactions
to the new R&D products.  Many of them will be ositive, but there could be concerns
that will slow down their implementation. The users may worry about the invasion of
their privacy that might occur as new navigation, information and communications
“advances permit their travel to be monitored contintious ly. (This concern has already
been expressed during recent attempts by the law enforcement community and:others

to implement software encryption keys that are control by a'central agency.)

Autorriobile drivers'may-aiso feel thatthe ‘automation of traffic management may take
away their ability to control their own situation on the road. They might have an averse
reaction to collision avoidance systems if these systems do not have extremely low
false alarm rates: The transportation user may als have concerns that atitomation will
produce features that will be distracting or difficult t ‘understand and could resultin a
higher risk of an accident, as the use of cellular phones ‘while driving is beginning to:
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reveal. This may be especially important during: the lengthy transitions to new
capabilities when they exist in some vehicles and not in others. ‘

The implementation of ITS features in road vehicles will require such components as: a
position location system; a Geographical Information System (GIS); a digital radio -

- transmitter/receiver: ‘and short-range obstacle sensors. Although the size and:cost of
these components are.going-down rapidly; their purchase price may be too high for
some car buyers, particularly if the automobile manufacturers do not produce themin
large numbers. - B R S Lt BT T SR

The implementation of ITS in the fleet of vehicles on the nation’s highways will be an
evolutionary process.: Systems are available today that utilize GPS signals for the
purpose of navigation and crash notification. There are other systems available that -
use short range communication for purposes of automated toll collection.. In:the near
future, it is expected that Adaptive Cruise Control systems that utilize forward looking
radar or laser sensors will be available. These systeims will be followed in the future by
a nationwide capability of automatic crash notification and-autonomous crash
avoidance systems that address rear-end, lane change, and some types of road
departure crashes. Vision enhancement systems that utilize improvements in infrared
detection capability will help drivers avoid pedestrians and animals at night. ‘As
infrastructure capability becomes available, fully cooperative systems that help highway
~vehicles safety negotiate intersections and railroad grade crossings will become
available. : : e :

Even if user concerns appear to be a minority view, it will still be important to address
them before the R&D products are introduced. In the ITS program, FHWA has already
begun this process through user acceptance research. Long term user acceptance
studies can demonstrate that the products of research work smoothly and produce
reliable benefits. Citing associated advantages such as increased fuel efficiency,
safety, and reduced air and water pollution and noise may aiso help to allay these
concerns. : - S e e S

(b)  The Transportation Infrastructure ‘Owné‘r',,'S:ervice Providerand
Manufacturer Stakeholders .~ - - : :

R&D products will have different impacts on different types of federal and private sector
transportation service providers. Among these are: FAA air traffic controller, - .
maintenance and aviation certification personnel; U.S. Coast Guard personnel; -
employees of commercial airlines; railroad locomotive engineers and dispatchers; bus
and truck drivers; operations, construction anq.,m_a\,,inte,nanpe;peﬁsvonnel_;; and the-public

~ safety community. - : y ‘ R o e :

T.hé implérhentatioh of ‘»‘freé: ﬂlght for exa~rjiple,;':wili« ‘c‘,ha,r’l_ge I,heQ(bléé ofalrhnepllots
and dispatchers, and particularly those of air traffic controllers. Today's en route ... ..

controllers provide aircraft separation along. regular air routes that they have workeqf; :
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with often for many years. Thus; many of them have developed an. rngrarﬂ d-
knowledge of backup procedures such as yvorkabte hotdr g p: :

across more en route centers from the arrcraft s departure terminal’ (arrport) area toits
destlnatron termrnal area.

Inan effort to begrn the |mplementatron of “free ﬂrght” the FAA has collaborated wrth
the airlines and the general-aviation community to develop a new-operational “Free
Flight Phasé One” concept, which will be demonstrated in aircraft operations in Alaska,
and other arrspaces The continuation of demonstrations in‘much-higher densrty en
route air spaces within the continental U.S. will present a. bigger challenge.: To help
facilitate this transition, the FAA is also developing improved airborne and. ground -
collision avoidance and resolution systems. .For example, rmprovementsmrn*the Traff ic
Management System and the | new Center/T ermrnal Automation System: (CTAS) will
address the necessary arrport capacrty mcreases and the Iess ngrd routes and arrrval
times for aircraft under “free flight”.. o gt T A

Today’s in-trail separatrons of arrival aircraft to-avoid wake vortex problems may- be
reduced to some extent through future research that rmproves the: predrctron of the
the publrc resrstance to alrcraft noise in urban areas may prevent srgnrfrcant capacrty
increases-at the major exrstlng us airports. The FAA has already started research -
into low noise aircraft; but this:is only a partial solutron ‘One:potential intermodal
response to- capacity and noise considerations is to. expand traffic at smaller. ‘feeder
arrports that are connected to the urban areas by high speed rail transit. ‘ ~

There have been many types of ITS improvements and demonstrations throughout the

. S rn recent years The operators of rnterstate truckrng companres package delrvery
i therr exrstrng Iarge mvestments in: therr vehrcle ﬂeets nd the eff" crencres that can result
"'The impediments to full-scale |mplementat|on ocecurwh ‘n;r'crtles and towns cannot
afford the cost of installing the ITS system’ mfrastructure even if the ultimate: result is
rncreased eft' crency and Iower operatmg costs

The: pubtrc safety communrty, rncfudrng Iaw enforcement ﬁre departments and
emergency medical-services, are an: exampte of groups:that face difficulties in
rmplementmg certain ITS improvements, Pparticularly-because: they have a: Iarge
inventory of older wireless communication: ‘equipment and: vehicles without ITS: -

- capabilities. The older wireless: equrpment has 25 kllohertz (KHz) bandwidths that are
inefficient when compared wrth 12.5 KHz bandwidths available on the most recent
equipment, and even lower 6.25 KHz bandwrdths that will be avarlable in the future
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Moreover, this equipment:-uses numerous different spectrum bands that are not
interoperable. As mentioned-in Chapter lll, the U.S. Coast Guard has:initiated a long
term SBIR program to design a prototype interoperable radio that may alleviate this
situation. But until the program succeeds, this interoperability problem and the fact that
ITS requirements for additional digital wireless spectrum may.: lead to communications
congestion, becomes more pronounced, given the growing demands:for spectrum by
commercial services. T U I

In an effort to protect the available spectrum for these users, DOT formed a Public

~ Safety Wireless Advisory Committee to-present the community’s case to the FCC: The
Committee recommended reducing the receiver channel spacings (‘refarming”) down to
6.25 Khz and building cross-band receivers to use other parts of the spectrum ifthe -
existing spectrums became too crowded or were auctioned off. DOT will continue to
monitor this situation carefully in the future. Regardless of the solution, however, the
public safety community cannot easily afford changes to:their current wireless radios,
More importantly, the radio manufacturers also have existing inventories of this_ i .
equipment and are reluctant to produce a newer type of radio unless.a muchlarger .-
market emerges. This is an example of a problem that could be solved if the costs of
the needed equipment were significantly reduced by mass.production. - ..~ . .

Given the many-different types of equipment and systems, FHWA has developed an
ITS architecture that stresses equipment interoperability standards. The FRA is also.-

" researching interoperable and standardized communications networks for railroads, and
federal efforts to develop specifications for:vehicle construction are being considered.
But establishing standards with the broad consensus of industry will:be a very lengthy
process.  This is particularly true for the telecommunications industry, where a -
continuing international debate over new wireless radio modulation technology is
ongoing. = S o

 Theresearch effort to provide micro-scale weather data and forecasts to motorists. will
benefit from the planned fusion of data from many more sensor sources. if this can be
successfully achieved, it might be accepted as a standard automobile feature that -

- drivers and passengers would pay a small amount (e.g.,.a local phone call) to use. The
charge for the weather information, tailored to the vehicle’s. location and route, .might be
an incentive for the telecommunications industry to provide the.service. - 1

Liability issues that industry may have to face with the introduction of new R&D

products will remain an.important consideration in the future.. Some industries may
regard the new products as: untried:solutions unless they have many years of testing.
For example, the traditionally conservative railroad industry has been cautious about
the introduction of improved materials technology in the rail system. - Similar liability . .
‘questions might also arise'if installed smart structures or-other advanced materials were
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l Pavmg the’f’Way for R&I lmplementatlon

The vast majonty of transportatlon programs recelvmg federal assustance are ma aged
by the recnplents of the«se grants and sub-grants and not direct! byy DOT |tself These

congestion, lmprovmg" air quality, and effectively impleme fing 'advancedw
computing, and communications technologles e

" However, these same pract|
to hlgher actual llfe-cycle co orap N

Recognizing this concern, the lntermodal Surface Transportatlon EfﬁCIency Act (lSTEA)
of 1991 encouraged the adoptlon of contractln h tp‘romoted '

new process allows many of the ex:stlng restnctlons and reqmrements on the use of .
federal funds to ~be wawe’d and gives local decision "
; tal fun ac ortation ro;ect
" assist public agencnes to leverage their funds by att |
other public and private sources and enable prOJects o be initiate more.qutckly than
under traditional financing procedures. A number of recommendations designed to
leverage additional investments from non-DOT sources and to improve short-term cash
flows have already been adopted.

There are several existing R&D and demonstration programs that do allow for greater
flexibility. FHWA and FTA, for example, encourage grant recipients to participate in the
National Cooperative nghway Research Program (NCHRP) and the Transit
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Cooperative Research Program (TCRP), respectively. . These programs: allow for the
development, testing and demonstration of new construction technologles materials,
_and processes. . o

In addition to contracts DOT employs other more flexrble procedures to leverage |ts
limited R&D resources, _These include Broad Agency Announcements grantsto -
research mstrtutrons and Cooperatlve Research and Development Agreements .
(CRADAs) The. Department has also beneﬁted ‘considerably from the results of Iong-
standing cooperative research programs wrth unlversmes lndustry and professronal
associations. o

DOT has increasingly been using such tools as the Internet to ease and expedite many
of the government's contractlng and grant procedures by . postmg lnformatlon ranging
from umversrty research grants to contract sollc1tat|ons and awards. For example SBIR
Program Solrcrtatlons Requests for Proposals and. Commerce Busrness Daily notrces

_ are available on the Department S World Wde Web (WWW) sites. ' ;

There have also been reforms to the Iaws governlng federal procedures The Federal
Acqursmon Streamlrnlng Act of 1994 and the National Defense Authonzatron Act for
Fiscal Year 1996 were both meant.to streamllne the. federal procurement process. ThlS
Iegrslatron gives agencres expanded authorlty in such. areas as awardmg multrple-,;
contractor task-order and dellvery-order contracts, and raises the dollar value threshold
for the appllcatron of certaln legal restrictions on, _acquisitions procedures It would also
‘be useful to explore other innovative transaction mechanisms being used by agencres
such as DARPA and the Department of Energy for possrble appllcatron within
transportatlon ,

Addrtronal rnnovatrve practlces suggestlons mclude further encouragement for
pnvate/publlc partnershlps and State Infrastructure Banks,. electronrc payment =~
technologies, design/build- contractlng, lrfe-cycle cost evaluatlon negotlated bid awards
and the award of R&D funds to consortla o promote the early deployment of

g technologlcal lnnovatlons v : S ; -

Thus, it is evident that the federal government and the Department of Transportatlon
are taking actions to reduce existing statutory and procedural restrictions on. R&D

activities and the appllcatlon of advanced technologles that emerge from thls process to
the nation’ s transportatlon system o
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